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I.  On  the  different  Proportions  of  Carbon  which  conftitute  the 
various  Qualities  of  Crude  Iron  and  Steel ;  being  a  Con - 
tinuation  of  the  Experiments  on  the  f  ame  Subjedi  detailed 
in  our  l aft  Number.  By  David  Mushet,  Efq,  of  the 
Calder  Iron  Works 

JH-AVING  feledted  a  parcel  of  well-prepared  Stourbridge 
clay  crucibles,  with  covers  exactly  fitting,  I  proceeded  to 
make  the  following  experiments  upon  the  quantity  of  char¬ 
coal  which  forms  crude  iron  and  fteel ;  firft  premifing  that 
both  crucible  and  cover  were  brought  to  a  bright  red  heat 
before  the  fubftances  adted  upon  were  introduced  This  was 
done  with  the  greateft  poffible  caution,  to  avoid  Volatilizing 
any  part  of  the  charcoal,  and  rendering  the  refult  inaccurate. 
From  the  approximation  of  thefe  refults  in  repeating  mo  ft  of 
thefe  experiments,  I  found  that  no  material  difference  had 
occurred.  Grains. 

Exp.  I.  Swedifh  bar  iron  *  -  885 

Charcoal  4,  or  -  -  grs.  442 

This  mixture  was  expofed  for  half  an  hour,  and 
a  perfedt  button  of  fupercarbonated  crude  iron 
was  obtained.  Along  with  the  metal  was  found 
of  intenfely  black  charcoal  not  taken  up  -  290 

Charcoal  difappeared,  equal  to  34*4  per  cent.  152 
The  metallic  button  now  obtained  was  found  to  weigh  928 


Gained  in  weight  by  the  combination,  equal  to  — y 

part  of  the  original  weight  of  the  iron  43 

Charcoal  difappeared  *  -  132 

Total  lofs  in  charcoal  109 


%  Communicated  by  the  Author. 

A  2 


Collective 


4 


On  the  different  Vroportlojis  of  Carbon 


Collective  weight  of  the  iron  and  charcoal  originally  Grains, 
introduced  -  grs.  1327 

Iron  obtained  in  the  fufion  -  grs.  928 
Charcoal  not  taken  up  -  290 

■ -  1218 


Total  lofs  in  this  experiment  109 


Exp.  II.  Swedifh  bar  iron  -  -  925 

Charcoal  ith  part;  or  -  grs.  231^ 

This  mixture,  after  a  fimilar  expofure,  was 
completely  fufed.  When  cold,  the  crucible 
was  found  to  contain  of  very  fine  charcoal  -  1 25^ 


Charcoal  difappeared  in  the  fulion,  equal  to 

45  per  cent.  -  -  -  10 6 

The  metallic  button  was  richly  carbonated,  and  weighed  972 

Gained  in  weight  by  the  union  of  charcoal,  equal  to  - 

1 

—-77th  part  of  the  original  weight  of  the  iron,  -  47 

*  9tq 

Charcoal  difappeared  -  -  -  10 6 

Loft  in  fufion  59 

Collective  weight  of  iron  and  charcoal  originally  in¬ 
troduced  -  -  grs.  1 156^ 

Iron  obtained  in  the  fufion  grs.  972 
Charcoal  not  taken  up  -  125^ 

■ -  1097 

Total  lofs  in  this  experiment  59 

Exp.  IIL  Swedifh  bar  iron  .  -  -  9x5 

Charcoal  -fth,  or  -  grs.  152 

This  mixture  was  fubjeCted  to  a  fimilar  heat, 
and  a  perfect  fufion  effected.  There  was  found 
of  charcoal  not  taken  up  -  65 


Charcoal  difappeared,  equal  to  57  per  cent.  87 
The  metallic  button  refembled  the  produce  of  No.  I. 
and  II.,  and  weighed  - 


Gained  by  the  fufion,  equal  to - 7-th  part  the  fir  ft 

20-j-q 

weight  of  the  iron  -  -  -  45 

Charcoal  difappeared  -  87 


Loft  in  the  fufton  42 
<  ColleClive 

1 


which  conjlitute  Crude  Iron  and  Steel*  5 

Grs.  Grs. 

Collective  weight  of  the  iron  and  charcoal  ufed  1067 
Iron  obtained  -  -  grs.  960 

Charcoal  remaining  65 

-  1025 

Total  lofs  in  this  experiment 

Exp,  IV.  Swedifh  bar  iron 

Charcoal  -Jth,  or  -  grs.  122 

This  mixture  entered  into  fufion  in  nearly  the 
fame  time  as  the  former.  There  was  found  on 
the  furface  of  the  metal  a  portion  of  very  beau¬ 
tiful  carbon,  which  weighed  -  -  40 

Loft  of  charcoal  in  fufion,  equal  to  67r\ths 

per  cent.  -  -  *  8 2 

The  metallic  button  obtained  in  this  experiment  was 
fuperbly  carbonated,  and  apparently  formed  an  entire 
mafs  of  carburet.  It  weighed  -  -  1020 


42 

977 


Gained  in  weight  by  the  union  of  carbon,  equal  to 
22 f^th  part  the  firft  weight  of  the  iron  -  -  43 

Charcoal  difappeared  -  -  82 


Original  weight  of  the  mixture 
Iron  obtained 
Charcoal  remaining 


Loft  in  the  fufion 
grs.  1099 
grs.  1020 
40 

- -  1060 


Total  lofs  in  this  experiment  39 

Exp,  V.  Swedifh  bar  iron  -  1125 

Charcoal  ~tb,  or  -  grs.  122 

From  this  fufion  was  obtained  a  fupercarbonated 
button  of  crude  iron,  upon  the  furface  of  which 
was  found  of  fine  charcoal  -  -  23 

Loft  of  charcoal,  equal  to  80  per  cent.  97 
Compared  with  the  former  refults,  the  metal  now 
obtained  was  inferior  in  point  of  earbonation.  Its 
furface  was  fmooth,  and  of  a  dull  lead  colour;  entirely 
free  from  the  ufual  fhining  fpecks  of  carburet  which 
very  rich  crude  iron  contains  upon  its  furface.  It 

weighed  -  -  -  -  1168 

A3 


Gained 
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On  the  different  Proportions  of  Carbon 

Gained  in  fufion,  equal  to  ~th  part  the  weight  of  Grains, 
iron  employed  -  -  -  43 

Charcoal  difappeared  97 


Cofle&ive  weight  of  the  mixture 
Weight  of  metallic  button 
Charcoal  not  taken  up 


Lofs  in  the  fufion  54 
grs.  1247 
grs.  1168 
25 

-  ^93 


Total  lofs  in  this  experiment  54 

Exp.  VI.  Swedifh  iron  -  880 

Charcoal  -^th,  or  -  grs.  73 

This  was  fufficiently  heated  to  produce  fufion. 

When  cold,  there  was  found  upon  the  fur  face- 
of  the  metal  a  portion  of  very  black  charcoal 
weighing  *  -  -  12 

Loft  in  the  fufion,  equal  to  83  \  per  cent.  61 
The  metallic  button  poftefled  a  uniformly  fmooth 
furface,  partially  covered  with  carburet,  and  weighed  920 

— ■  ■■  ■» 

Gained  by  the  combination  of  charcoal,  equal  to  ~d 
part  .  -  -  -  -  4Q 

Colle&ive  weight  of  the  mixture  originally  intro¬ 
duced  -  -  grs.  953 

Charcoal  not  taken  up  grs.  3*2 

Iron  obtained  =.  *  920 

-  932 


Loft  in  the  fufion  2? 
Charcoal  difappeared  -  grs.  61 

Iron  gained  in  weight  40 

Total  lofs  in  this  experiment  21 
From  the  refults  of  thefe  experiments  it  becomes  obvious 
that  bar  iron  may  be  converted  into  the  flneft  qualities  of 
crude  iron  by  the  addition  of  any  portion  of  charcoal  from 
i  to  /  th  part  its  weight :  that  in  pafling  from  the  malleable 
to  the  carbonated  crude  ftate,  it  uniformly  gains  in  weight  by 

a  combination  of  carbonaceous  matter  equal  to  — th, 

iq  i  a- 

—^th,  — i-rth.  —  th,  —  d  :  average  — ~th  part  its  own 

20y—  22-^  26  2  2  j’  D  2lj%  * 

\yeight. 

It  is  here  again  worthy  of  remark,  that  in  all  thefe  expe** 

.  '  riments 


I 


which  cmjiitute  Crude  Iron  and  Steel .  y 

riments  with  open  veffels,  a  portion  of  charcoal  difappeared 
always  in  proportion  to  the  quantity  introduced,  and  not 
analogous  to  the  quantity  of  iron. 


Difappeared  of  Charcoal. 

When  4  was  ufed,  34*4  per  cent. 

When  |th  was  ufed,  43  per  cent. 
When  -Jth  was  ufed,  57  per  cent. 


Iron  gained. 
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When  |th  was  ufed,  67*2' per  cent. 
*  • 

When  ^th  was  ufed,  80  per  cent. 


2 2.— 
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th  part. 


When  -ihth  was  ufed,  83*3  per  cent.  -  — d  part. 

Upon  the  whole,  if  the  refults  of  thefe  fix  experiments, 
performed  in  open  veffels,  are  compared  with  the  three  firft 
detailed  in  laft  communication,  where  a  fimilar  quality  of 
crude  iron  was  obtained  in  veffels  perfectly  clofe,  no  material 
difference  will  be  found.  They  mutually  fupport  each  other, 
as  to  the  quantity  of  carbon  neceifary  to  form  crude  iron, 
while  they  Hill  leave  in  doubt  the  caufe  of  the  difappearance 
of  the  charcoal  in  clofe  veffels.  In  the  cafe  of  open  veffels, 
it  is  highly  probable  that  a  confiderable  portion  of  the  char¬ 
coal  is  deftroyed  before  the  heat  of  the  furnace  is  fufficiently 
ftrong  to  lute  the  cover  of  the  crucible. 

This  Hill,  however,  leaves  unexplained,  why,  in  experi¬ 
ment  I.  a  lofs  of  153  grains  of  charcoal  is  fuftained ;  while 
in  No.  VI.  the  original  quantity  introduced  did  not  amount 
to  half  that  quantity,  yet  1  %  grains  of  the  latter  was  found 
entire  refting  upon  the  furface  of  the  reduced  metal.  The 
thicknefs  and  capacity  of  the  crucible  in  both  cafes,  and,  in¬ 
deed,  all  thefe  experiments,  were  nearly  alike. 

The  fad  of  malleable  iron  being  convertible  into  the  molt 
carbonated  flate  of  crude  iron,  either  in  clofe  or  open  veffels, 
where  a  portion  of  the  carbonaceous  matter  w^as  found  re- 
poking  upon  the  furface  of  the  newly-changed  metal,  creates 
fome  doubts  as  to  the  exigence  of  oxygen  in  crude  iron.  If 
it  is  admitted  that  bar  iron  is  deftitute  of  oxygen,  which  it  is 
highly  probable  is  the  cafe  ;  if  a  portion  of  this  iron  is  intro¬ 
duced  and  fufed  along  with  a  portion  of  carbonaceous  matter 
in  a.  veffel  impervious  to  air,  which  veil'd  is  found,  when 
cold,  to  be  more  than  half  filled  with  charcoal,  protecting  a 
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metallic  button  of  crude  iron  below ;  it  is  with  the  greateft 
difficulty  we  can  admit  of  the  prefence  of  oxygen  in  the  me¬ 
tallic  rnafs.  It  may  be  urged,  that  charcoal,  confidered  as 
an  oxide  of  carbon,  might  impart  a  portion  of  oxygen  to  the 
metal.  This  muft  fuppofe,  however,  a  continual  adtion  and 
reaction  of  affinity,  wherein  it  is  prefumable  the  carbon 
would  finally  prevail,  and  carry  off  the  oxygen.  I  conceive 
it  more  juft  to  fuppofe,  that  what  quantity  of  oxygen  was 
contained  in  the  charcoal,  would  be  difcharged  by  the  latter 
deoxydating  itfelf  analogous  to  its  fuperior  affinity,  rather 
than  combining  with  the  iron. 

It  is  a  fadt  wed  known  amoncft  manufadlurers,  that  caft 
iron  of  a  filvery  white  fradfure  may  be  faturated  toexcefs  with 
carbonaceous  matter  limply  by  cementing  it  in  contadl  with 
charcoal.  In  this  procefs  it  acquires  a  foft  gray  fradture, 
eafily  reducible  by  the  file.  If  this  caft  iron  originally  con¬ 
tained  oxygen,  a  long  cementation  in  contadl  with  charcoal, 
moft  likely,  would  deprive  it  of  this;  yet  we  find  it  if  ill  pof- 
fefftd  of  all  the  properties  of  caft  iron.  From  this  we  fhonld 
be  apt  to  conclude  that  oxygen  at  leaft  is  not  neceffary  to 
the  produdlion  of  crude  iron. 

Again,  in  the  procefs  of  cementation  bar  iron  is  firft 
changed,  by  a  comparatively  fmall  dofe  of  carbon,  into  fteel. 
If  this  fteel,  by  accident  or  intention,  be  continued  fotne- 
what  longer  in  the  furnace  under  an  increafed  temperature, 
an  excefs  of  affinity  is  eftablifhed  betwixt  the  metal  and  the 
charcoal  without  the  prefence  of  a  third  principle:  the  fteel 
becomes  gradually  more  and  more  carbonated  :  it  changes 
its  fradture  of  granulation,  if  I  may  be  allowed  the  term, 
from  that  peculiar  to  bliftered  fteel,  through  all  thofe  breaks 
peculiar  to  the  refpedfive  qualities  of  crude  iron;  and  may 
at  laft  pafs  into  the  ftate  of  a  carburet  of  iron  totally  different 
in  its  properties  and  appearance  from  either  fteel  or  crude 
iron.  This  procefs  may  be  carried  on  to  the  utter  exclufion 
of  atmofpheric  air;  and  here,  if  the  procefs  is  flopped  in  its 
proper  ftages,  will  be  found  all  the  various  qualities  of  crude 
iron  formed  without  perfedt  fufion,  where  we  cannot  con¬ 
ceive  oxvgen  to  have  exifted. 

I  am  aware  of  adducing  circumftances  from  thefe  experi¬ 
ments,  at  variance  with  the  prefent  received  opinions  upon 
the  conftiti  ent  parts  of  caft  iron,  and  alfo  in  oppofition  to 
principles  which  I  have  formerly  laid  down.  I  with  not  the 
prefent  hints  to  be  confidered  as  affections.  As  irreconcile- 
able  in  fome  degree  with  former  opinions,  I  wifti  they  may 
lead  to  an  ample  inveftigation  of  the  fubjedfc.  The  diftinc- 
tion  hitherto  made  betwixt  crude  iron  and  fteel,  particularly 
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by  the  French  chemifts,  has  been,  that  crude  iron  was  the 
inetal  imperfedtly  reduced,  but  that  the  latter  was  iron  per¬ 
fectly  reduced,  combined  with  a  (mail  portion  of  carbon. 
The  faCt,  however,  of  malleable  iron  palling  into  the  hate  of 
fine  crude  iron  without  the  contact  of  an  oxygenous  body, 
puts  it  upon  a  fimilar  footing  with  heel,  only  altered  by  a 
greater  comparative  quantity  of  carbon.  This  reduces  us  to 
the  neceffity.  of  drawing  one  of  the  two  following  conclu- 
fions  :  that  heel  is,  equally  as  crude  iron,  a  combination  of 
iron,  carbon,  and- oxygen;  or,  that  crude  iron  differs  from 
heel  only  in  the  proportion  of  the  carbon  with  which  it  is 
faturated. — The  communication  which  fhail  be  forwarded 
for  the  next  number  of  the  Magazine,  will,  I  hope,  leave 
little  doubt  upon  this  head. 


II,  Memoir  on  Gluten .  By  Charles  Louis  Cadet,  of 
the  College  of  Pharmacy ,  Paris 

HP 

X  HE  chemifts  who  have  made  refearches  in  regard  to 
the  glutinous  principle  of  vegetables,  and  particularly  that  of 
wheat,  have  found  no  fol vents  of  that  matter  but  weak  acids 
and  cauhic  alkalies.  When  the  gluten  indeed  is  frefh,  thefe 
two  kinds  of  re-agents  only  have  the  power  of  diffolving  it; 
but,  however,  by  altering  it,  that  is  to  lay,  by  taking  from  it 
the  agglutinative  property.  Thefe  folutions  have  not  yet  af¬ 
forded  any  application  uleful  to  the  arts ;  and  gluten  itfelf,  in 
its  natural  ftate,  has  been  employed  only  to  cement  broken 
china;  but,  when  gluten  has  experienced,.a  commencement 
of  fermentation  in  damp  air,  its  folubility  is  increafed,  as  I 
proved  by  the  following  experiments  : 

I  put  into  an  earthen  velfel  about  three  hedlogrammes  of 
gluten  extracted  from  wheat  in  the  ufual  manner.  This 
veffel  was  placed  in  a  damp  hot-bed:  at  the  end  offeven  or 
eight  days  the  furfacc  of  the  gluten  became  brown,  and  co¬ 
vered  with  white  byjfus  fimilar  to  that  which  vegetates  on 
ripening  fruit.  I  removed  this  byffus,  and  continued  to  ob- 
ferve  the  alteration  of  the  gluten  :  on  the  fifteenth  day  the 
mafs  appeared  to  increafe  in  volume;  fome  gafeous  bubbles 
raifed  up  the  furface,  and  an  acetous  odour  manifeffed  itfelf: 
on  prefling  the  gluten  a  little,  there  iffued  from  it  a  milky 
acid  liquor.  On  the  twenty-fifth  day  the  odour  was  ftronger, 
hut  always  acefcent ;  and,  on  removing  the  fort  of  fkin  which 
was  formed  on  the  pafte,  the  foftened  gluten  had  become 
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vifeid,  and  had  a  great  refeniblance  to  grayifh  white  glue. 
In  this  ftate  I  employed  it  for  making  the  following  trials  : 

I  triturated  four  grammes  of  this  glue  in  a  glafs  mortar, 
after  having  poured  over  it  fome  drops  of  alcohol.  The 
gluten  appeared  to  me  to  diffolve.  I  gradually  added  al¬ 
cohol,  and  thus  brought  the  gluten  to  the  liquid  confidence 
of  thick  fyrup.  I  irfereafed  the  quantity  of  alcohol,  hoping 
to  obtain  a  complete  folution  ;  but  when  the  quantity  of  al¬ 
cohol  was  nearly  double  that  of  the  gluten,  the  latter  fuddenly 
feparated,  reappeared  under  its  firft  form,  and  it  was  impof- 
fible  for  me  to  charge  the  folution  more.  I  filtered  the  al¬ 
cohol,  which  pafi’ed  with  a  flight  amber  colour. 

To  afeertain  whether  this  folution  contained  much  gluten, 
I  poured  over  it  an  equal  volume  of  diddled  water :  the  mix¬ 
ture  immediately  became  white  like  an  emuldon,  and  dif¬ 
fered  to  be  flowly  depodted  an  abundant  ^precipitate,  which 
had  the  appearance  of  a  fecula,  but  which,  when  moreclofely 
examined,  appeared  to  be  gluten  very  much  divided.  The  al¬ 
coholic  folution  of  gluten,  when  left  for  fifteen  months  in  a 
flafk  dopped  with  cork,  depodted  a  part  of  the  gluten  in  the 
form  of  a  white,  thick,  eladic  membrane,  which  fhrinked 
when  expofed  to  heat,  burned  in  the  manner  of  animal  mat¬ 
ters,  and  bad  a  great  refemblance  to  white  caout-chouc 
formed  from  the  juice  of  the  heraea. 

I  evaporated,  at  a  gentle  heat,  the  remainder  of  the  folu¬ 
tion,  and  obtained  dry  gluten,  brittle,  yellowifh  at  the  fur- 
face,  and  fhining  like  beautiful  varnifh. 

It  refults  from  thefe  experiments,  that  the  gluten  which 
has  experienced  acid  fermentation  is  in  a  great  part  'foluble 
in  alcohol.  This  effedf  is  owing,  no  doubt,  to  the  acetous 
acid  which  is  formed  by  the  fermentation,  and  which  breaks 
the  force  of  the  aggregation  of  the  gluten  ;  for  I  kneaded  the 
frefli  gluten  a  long  time  in  alcohol  without  being  able  to 
diffolve  a  fendble  quantity.  This  chemical  fadf  is  of  very 
little  importance  in  itfelf,  but  it  fuggeds  fome  ufeful  applica¬ 
tions. 

Having  brought  the  fermented  gluten  to  the  conddence  of 
fyrup  by  means  of  alcohol,  I  fpread  this  thick  folution  with 
i  brufh  over  different  bodies,  fuch  as  wood,  glafs,  and  paper. 
It  dried  fpeedily,  and  formed  a  tranfparent  varnifh,  which 
adhered  drbngly  and  did  not  become  fealy.  Paper  varnifhed 
in  this  manner  might  be  fubdituted  for  that  brought  from 
England  under  the  name  of  papier  a  cautere  *. 

The  fermented  gluten,  diluted  in  acetous  acid,  furnifhed  a 

*  We  imagine  the  author  means  that  kind  of  brown  paper  in  which 
ironmongery  goods  are  ufually  lapped  up.— Edit, 
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varnifh  nearly  fimilar;  but  that  obtained  by  an  alcoholic 
folution  of  gluten  evaporated  to  the  confiftence  of  fyrup  is 
preferable. 

I  employed  this  varnifh  to  preferve  feveral  objedls  of  na¬ 
tural  hiftory  from  the  influence  of  damp  air.  As  it  poflefles  a 
certain  degree  of  elaftieity,  I  conflder  it  to  be  equally  proper 
for  varnifhing  anatomical  preparations.  It  is  more  conve¬ 
nient  than  frefh  glue  for  cementing  broken  porcelain.  . 

This  fir  A;  trial  necefi’arily  conduced  to  the  idea  of  employ¬ 
ing  the  folution  of  gluten  as  an  excipient  of  diflerent  colour¬ 
ing  matters,  I  mixed  then  a  certain  quantity  of  glutinous 
varnifh  with  white  oxide  of  lead,  minium,  indigo,  and  car¬ 
mine,  and  obtained  colours  more  or  lets  bound,  but  which 
were  all  eafily  extended  with  the  pencil,  which  adhered 
flrongly  even  to  glafs,  dried  fpeedily,  and  had  no  difagree- 
able  odour.  I  remarked  that  the  vegetable  colours  mixed 
with  greater  facility  than  the  oxides. 

As  I  formed  thefe  mixtures  in  mortars  of  glafs  or  agate, 
I  did  not  obtain  colours  lo  homogeneous  as  if  I  had  ground 
them  on  porphyry.  When  thefe  colours  are  well  prepared, 
that  is  to  fay,  when  the  proportion  of  the  colouring  matter 
does  not  exceed  that  of  the  gluten,  the  painting  may  be 
wafhed  without  any  fear  of  altering  it,  unlefs  rude  friction 
be  employed. 

This  gluten  prefents  then  to  artifts  a  new  kind  of  painting, 
lefs  folid,  perhaps,  than  oil  painting,  which  experience  will 
determine,  but  perhaps  lefs  fufceptihle  of  changing  by  the 
adfion  of  air  and  light.  It  would  be  attended  with  two  great 
advantages  in  printing  figures  or  paintings — that  of  fpeedily 
drying,  and  of  not  expofing  the  perfons  who  inhabit  apart¬ 
ments  newly  painted  to  any  of  thofe  accidents  frequently  oc~ 
cafioned  by  oil  painting. 

As  the  price  of  alcohol  might  render  this  painting  dear,  I 
tried  to  prepare  colours  with  glutinous  varnifh  made  by  means 
of  acetous  acid ;  but  I  was  never  able  to  mix  it  w  ith  any 
oxide  the  gluten  immediately  feparated  itfelf,  and  was  pre¬ 
cipitated  in  a  more  folid  form  than  it  had  before  its  folution: 
it  is  therefore  neceffary  to  employ  alcohol ;  but  the  common 
alcoholic  produdls,  fold  commonly  in  the  (hops  under  the 
name  of  varnjjhers’  Jpirit  of  wine,  may  be  employed. 

If  this  painting  were  adopted,  it  would  be  neceffary  that 
the  gluten  fhould  be  found  in  fufficient  quantity  and  at  a  low 
price.  It  might  be  furnifhed  by  the  {larch-makers,  if  they 
iubftituted  for  their  method  of  operation  a  procefs  analogous 
to  that  employed  in  the  laboratories  for  feparating  the  flarch 
from  gluten.  It  would  be  eafy  to  conftru£t  a  machine  to  tritu- 
9  rate 
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rate  the  pafte  under  a  ft  re  am  of  water,  and  to  prepare  a  gluten 
entirely  freed  from  any  amylaceous  principle.  But  before 
this  object  can  be  carried  into  execution,  it  will  be  neceftary 
that  various  trials  fhould  be  made  by  artifts  to  afcertain  whe¬ 
ther  the  glutinous  folution  has  the  properties  requiftte  for 
painting,  or  at  lead:  fop  varnifhing. 

Chemifts  may,  however,  employ  it  in  the  mean  time  as 
luting.  I  mixed  with  fermented  gluten  diluted  in  alcohol  a 
certain  quantity  of  quicklime:  ammonia  and  caloric  were 
difengaged,  and  the  mixture  afifumed  a  loft  confidence.  With 
this  pafte  I  luted  feveral  veflels,  placed  over  them  bands  of 
linen  dipped  in  the  folution  of  gluten,  and  befprinkled  them 
with  quicklime:  they  foon  adhered  with  fueh  force  that  I 
think  this  luting  preferable  to  that  prepared  with  the  whites 
of  eggs. 

It  appears  to  me  to  reful t  from  thefe  exeperiments  : 

i ft,  That  frefti  gluten  is  infoluble  in  alcohol. 

2d,  That  it  becomes  foluble  when  it  has  undergone  acid 
fermentation. 

3d,  That  the  alcoholic  folution  of  gluten  is  precipitated 
by  water. 

4th,  That  this  folution,  evaporated  to  the  confidence  of 
fyrup,  furnifhes  a  varnifh  which  may  be  employed  in  the  arts. 

5th,  That  fermented  gluten  diluted  in  alcohol  becomes  an 
excipient  of  colouring  matters,  and  makes  them  adhere  to 
the  fmootheft  bodies. 

6th,  That  vegetable  colouring  fubftances  combine  with 
gluten  better  than  others. 

7th,  That  painting  where  gluten  has  been  ufed  dries  very 
foon,  has  no  noxious  odour,  and  may  be  wafhed. 

8th,  That  a  very  ftrong  and  tenacious  luting  may  be  made 
with  gluten  and  lime. 


III.  Ohfervations  on  the  Acetic  and  Acetous  Acids .  By 

C.  DarracqA. 

1-  HE  numerous  opinions  of  chemifts  on  the  difference 
between  the  acetic  and  acetous  acids  have  induced  me  to 
make  a  few  refearches  on  the  fubjedf.  But  before  I  give  an 
account  of  my  experiments  I  (hall  mention  a  few  of  thofe  of 
the  modern  chemifts,  and  alfo  the  conclufions  which  they 
have  drawn  from  them. 

C.  Adet  read  a  memoir  in  the  Inftitute,  on  the  nth  Ther- 
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Jnidor,  year  6,  on  the  acetic  acid,  publifhed  in  the  Annales 
de  Chimie  of  the  fame  year.  By  very  interefting  and  well- 
performed  experiments  C.  Adet  endeavoured  to  prove  that 
there  did  not  exill  two  acids  of  vinegar,  and  he  concluded 
from  them,  that  the  acetous  acid  is  conftantly  at  the  higheft 
degree  of  oxygenation  ;  that  it  is  confequently  in  the  hate  of 
acetic  acid;  and,  in  the  laft  place,  that  the  difference  which 
exifis  between  the  acetous  and  acetic  acid  feems  to  depend 
on  the  lefs  quantity  of  water  contained  in  the  latter,  and  not 
011  a  greater  proportion  of  oxygen,  as  before  believed.  I  {hall 
not  deferibe  his  experiments,  as  they  are  too  numerous ;  I 
{hall  only  obferve  that  they  are  very  exa£t. 

In  the  month  of  Brumaire,  year  7,  C.  Chaptal  publifhed 
his  obfervations  on  the  fame  fubjedl  *.  By  new  experiments 
he  combats  not  thofe  of  C.  Adet,  but  the  confequences  he 
has  deduced  from  them.  He  however  does  not  confider  the 
acetic  acid  as  more  oxygenated  than  the  acetous  acid,  but 
only  as  containing  lefs  carbon  ;  he  mentions  feveral  experi¬ 
ments  which  feem  to  fupport  his  theory,  and  particularly  the 
diftillation  of  acetite  of  copper.  This  celebrated  chemift  fays, 
that  when  this  fait  is  diftilled  the  acetous  acid  is  decarbonized ; 
a  part  of  this  carbon  combines  itfelf  with  the  oxygen  of  the 
oxide  of  the  copper,  and  efcapes  in  carbonic  acid  ;  while  the 
other  remains  in  its  natural  Hate  in  the  retort  with  the  me¬ 
tallic  oxide,  and  while  the  acetous  acid,  thus  deprived  of  a 
portion  of  its  carbon,  paffes  into  the  receiver  in  the  Hate  of 
acetic  acid.  A  number  of  other  experiments  are  quoted  in 
fupport  of  this  reafoning;  but  I  fhall  not  deferibe  them  as 
they  are  printed,  I  fhall  only  deferibe  thofe  made  by  myfelf. 

To  afeertain  whether  the  acetic  acid  was  more  oxygenated 
than  the  acetous  acid,  I  repeated  fome  of  C.  Aclet’s  experi¬ 
ments,  which  I  found  to  be  perfectly  correct;  but  it  would 
be  ufelefs  to  deferibe  them,  fince  all  thofe  chemifts  acquainted 
with  them  are  agreed  in  regard  to  the  oxygenation  of  the 
acetic  and  acetous  acids  5  but  it  will  not  be  improper,  per¬ 
haps,  to  mention  fome  new  ones  which  feem  to  fupport  this 
theory. 

As  the  two  acids  in  queftion  differ  a  great  deal  by  their 
concentration,  I  brought  them  before  I  employed  them  to 
the  fame  degree;  and  for  this  purpofe  employed  the  fpecific 
gravity  of  pure  acetous  acid,  which  was  1*007  :  011  the  °ther 
hand,  I  mixed  with  the  acetic  -acid  a  fufficient  quantity  of 
diflilled  water  until  its  denfity  was  equal  to  that  of  1*007,  or 
of  acetous  acid.  In  this  ftate  there  is  very  little  difference 
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between  thefe  two  acids,  only  that  the  acetic  acid  emits  & 
very  (light  empyreumatic  odour. 

I  took  2000  parts  of  acetous  acid,  which  I  put  into  a  retort 
wdth  500  parts  of  nitric  acid.  The  apparatus  being  properly 
difpoied  for  collecting  the  liquid  and  gafeous  products,  the 
mixture  was  carried  to  the  ftate  of  ebullition,  and  continued 
till  the  2000  parts  nearly  of  the  acetous  acid  employed  were 
diftilled.  No  gas  paded  during  the  operation,  and  the  pro- 
dudt,  when  examined,  (bowed  no  mark  of  alteration,  its  fpe- 
eific  gravity  being  equal  to  that  of  the  acid  employed,  that  is 
to  fay,  1 ‘007.  When  combined  with  oxide  of  lead,  I  ob¬ 
tained,  by  proper  evaporation,  a  cryftallized  fait,  which  was 
found  to  be  common  acetite  of  lead  :  it  appears  to  be  nearly 
certain  that  the  acetous  acid  experienced  no  change  during 
this  operation ;  its  odour  was  neither  ftronger  nor  more  pe¬ 
netrating  than  that  of  the  acetous  acid  employed,  and  its  fa¬ 
vour  was  neither  ftronger  nor  more  pungent. 

By  a  fceond  experiment  I  again  endeavoured  to  oxygenate* 
if  poffible,  the  acetous  acid.  For  this  purpofe  I  prepared 
what  was  neceffary  to  obtain  oxygenated  muriatic  acid  gas, 
and  the  apparatus  being  arranged  the  gas  was  received  in  a 
ftalk  containing  acetous  acid  :  after  more  than  a  fufficient 
quantity  had  palled  over,  the  apparatus  was  uniuted,  and  the 
acid  collected  was  carefully  examined. 

As  the  odour  of  the  oxygenated  muriatic  acid  conceals  that 
of  the  acetous  acid,  the  product  was  placed  in  a  capfule,  and 
expofed  to  a  gentle  heat.  When  the  greater  part  of  the  oxy¬ 
genated  muriatic  acid  had  been  deftroyed,  the  acetous  acid 
exhibited  no  fenfible  change;  its  favour  only  appeared  to  be 
ftronger;  on  account,  no  doubt,  of  the  muriatic  acid  which 
it  contained.  When  combined,  like  that  of  the  firft  experi¬ 
ment,  with  oxide  of  lead,  I  obtained  a  needle-formed  crys¬ 
tallization  of  muriate  of  lead  ;  and  then  a  lecondfalt,  perfectly 
Similar  to  common  acetite  of  lead,  and  to  that  of  the  firft  ex¬ 
periment.  I  am  therefore  of  opinion,  efpecially  when  I  call  to 
mind  the  numerous  experiments  of  C.  Adet,  that  we  may  aflert 
that  there  do  not  exift  two  degrees  of  oxygenation  in  vinegar. 
Other  experiments  would  he  fuperfluous,  ft  nee,  as  1  have 
already  laid,  chemifts  are  agreed  on  this  point;  but  that  ori 
which  opinions  differ,  is  in  regard  to  the  different  proportions 
of  the  carbon  :  the  experiments  I  made  on  this  fubjeCt  I  Shall 
here  defcribe. 

Exp.  I.  After  having  brought  the  acetic  and  acetous  acids, 
as  in  the  former  cafe,  to  the  fame  degree  of  fpecific  gravity, 
I  faturated  a  given  quantity  of  pure  and  cryftallized  carbonate 
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of  potafh  with  the  two  acids.  As  it  is  very  difficult  to  afeer- 
tain  with  certainty  the  true  point  of  faturation,  I  fhall  not 
fpeak  of  the  refpedlive  quantities  employed ;  they  appeared 
to  me  to  be  nearly  equal.  When  I  had  evaporated  thefe  two 
falts  to  drynefs,  they  both  prefented  themfelves  under  the 
form  of  laminae,  of  a  favour  equally  pungent  and  hot,  and, 
at  laft,  urinous  and  alkaline  5  in  a  word,  no  difference  could 
be  obferved  between  them. 

For  the  prefent,  I  {hall  call  the  one  acetite  of  potafh ,  and 
that  made  with  acetic  acid  acetate.  I  took  57 6  parts  of  each 
of  thefe  falts,  which  had  been  evaporated  and  brought  as  far 
as  poffible  to  the  fame  degree  of  defecation,  and  put  them 
into  two  glafs  retorts.  They  were  expofed  in  a  furnace  to  an 
equal  heat,  and  during  the  diftillation  the  fame  phenomena 
were  obferved.  Some  drops  of  a  liquor  {lightly  coloured,  and 
of  an  acrid  favour,  paiTed  over  into  the  two  receivers.  This 
liquor  increafed  in  a  fenfible  manner  till  the  end  of  the  di¬ 
ftillation;  and  after  expofure  to  a  ftrong  heat  there  remained 
in  the  two  retorts  a  carbonaceous  matter,  which  was  treated 
with  boiling  water  in  order  to  remove  by  wafhing  all  the  al¬ 
kaline  part  mixed  with  the  carbon.  Being  feparatelv  filtered, 
there  remained  in  the  filters  two  light  refiduums  known  to 
be  charcoal.  The  two  filters  which  contained  them  were 
placed  in  a  ftove  for  24  hours,  and  confequently  were  dried 
nearly  in  an  equal  degree.  In  this  hate  the  two  portions  of 
charcoal  being  weighed,  that  of  the  acetite  weighed  22  parts, 
while  that  of  the  acetate  weighed  only  22.  It  is  feen  by  this 
refult  that  the  difference  is  exceedingly  fmall,  and  that  there 
is  reafon  to  believe  that  the  degree  of  the  defecation  of  the 
refiduums,  or  of  the  falts  employed,  may  be  the  caufe  of  the 
fmall  quantity  of  charcoal  which  the  acetite  furnifhed  more 
than  the  acetate. 

Exp.  II.  I  faturated  cryftallized  carbonate  of  foda  with 
equal  quantities  of  the  acetous  and  acetic  acid,  and,  by  re¬ 
peated  evaporations,  I  obtained  the  two  falts  cryftallized  in 
the  fame  manner :  they  exhibited  ftriated  pvifms,  among 
which  I  remarked  fome  hexaedral;  their  favour  was  equally 
pungent  and  bitter,  and  their  colour  white  and  brilliant. 

Thefe  two  falts,  well  cryftallized,  were  dried  in  an  equal 
degree  between  filtering  paper  in  a  place  (lightly  heated, 
where  they  were  left  till  the  paper  was  no  longer  moiftened; 
I  then  took,  as  in  the  former  experiment,  57 6  parts  of  acetite 
and  acetate  of  foda,  and  put  them  into  two  retorts :  thefe  two 
falts,  expofed  to  a  graduated  heat,  firft  became  liquid  :  in  pro¬ 
portion  as  I  augmented  the  heat  they  became  black,  and 
there  paffed  oyer  into  the  two  receivers  liquors  {lightly  co- 
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loured,  in  which  floated  a  kind  of  oil,  the  quantities  of  vfhich 
/were  apparently  equal.  After  ftrongly  urging  the  fire,  there 
remained  in  the  two  retorts  black  reliduums,  which  I  treated 
with  boiling  water  as  in  the  fir  ft  experiment.  The  charcoals 
remaining  in  the  iilters  were  dried  in  a  ftove,  and  then 
weighed  :  that  produced  by  the  acetate  of  foda  weighed  eight 
parts,  and  that  produced  by  the  acetite  eight  parts  and  a 
half.  Thefe  two  refiduums  when  examined  were  found  to 
be  charcoal,  fimilar  to  that  obtained  by  the  acetite  and  ace¬ 
tate  of  potafh.  T  his  experiment,  which  on  account  of  the 
cryftallization  of  the  falts  ought  to  be  ccnfidered  as  correct, 
iince  the  proportions  of  the  eonftituent  parts  of  the  falts  were 
found  to  be  the  fame,  explains  wrhat  we  have  already  an¬ 
nounced,  why  the  acetite  of  potafh  gave  a  little  more  char¬ 
coal  than  the  acetate.  There  is  reafon,  no  doubt,  to  believe 
that  it  arofe  from  the  greater  or  lefs  deficcation  of  the  falts, 
and  the  manner  in  which  they  wrere  burnt,  fince  in  the  fe- 
cond  experiment  I  found  not  only  the  fame  quantity  of  char¬ 
coal  in  the  refiduum  of  the  acetate  of  foda,  but  even  a  fmall 
quantity  more  than  in  the  acetite. 

Exp.  III.  Being  perfuaded,  by  the  refults  of  thefe  two  ex¬ 
periments,  that  the  acetous  was  not  more  carbonized  than  the 
acetic  acid,  I  made  as  a  new  proof  the  following  experiment : 

I  put  equal  parts  of  fulphate  of  copper  and  acetite  of  lead,  both 
cryftallized,  pulverized,  and  mixed,  into  a  retort,  which  was 
placed  in  a  furnace  over  an  open  fire,  joined  to  the  retort  an 
adapter  and  a  receiver,  and  to  the  latter  a  bent  tube  to  colledt 
the  elaftic  fluids.  At  a  very  gentle  heat  there  pafled  over  a 
white  liquid,  which  increafed  without  changing  its  colour : 
the  fire  being  continued  a  confiderablc  time  that  I  might 
obtain  all  the  acetic  acid,  no  other  gas  palled  over  but  a  part 
of  the  air  of  the  veffels  ;  the  heat  was  continued  till  the  glafs 
retort  began  to  enter  into  fufion,  upon  which  it  was  taken 
from  the  fire.  There  remained  a  refiduum  of  a  reddifh  yel¬ 
low  colour,  the  weight  of  which  was  equal  to  two-thirds  that 
of  the  mixture  employed  :  the  liquid  obtained  had  a  perfect 
refemblance  to  pure  acetic  acid,  its  weight  was  equal  to  a 
third  of  the  quantities  employed.  A  fimilar  experiment  is 
deferibed  in  the  Annales  de  Chimie  by  C.  Badolier;  but  its 
objedt,  indeed,  was  different  from  that  of  the  prefent  one,  it 
was  publifbed  merely  for  the  purpofe  of  giving  a  fimple  and 
economical  procefs  for  obtaining  radical  vinegar.  The  au¬ 
thor,  however,  obferves  very  juftly  that  no  carbonic  acid  was 
difengaged,  as  was  the  cafe  in  my  operation;  nor  did  I  ob¬ 
tain  a  tingle  atom  of  acid  gas.  I  endeavoured  alfo  to  difeover 
whether  any  carbon  remained  in  the  refiduum ;  a  rigorous 
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^x-amlnation  fhowed  that  none  exifted.  This  experiment 
with  that  above  defcribed  feems  evidently  to  prove  that 
acetous  acid  is  not  more  carbonized  than  acetic  acid  ;  for  it 
is  certain  that,  if  it  contained  more,  the  excels  above  that 
neceffary  to  conftitute  the  acetic  acid  produced  would  have  re¬ 
mained  in  the  reliduum.  , 

However  conclusive  my  experiments  might  be  in  my  own 
opinion,  I  ought  not  to  lofe  light  of  that  of  Chaptal,  fince  it 
is  defcribed  in  the  observations  I  have  quoted.  Having  di- 
ftilled  then,  with  a  proper  apparatus,  576  parts  crystallized 
acetite  of  copper,  there  paffecl  over  into  the  receiver  a  white 
liquor,  which  was  coloured  by  the  progrefs  of  the  diftiilation, 
and  which  became  green  by  the  copper:  this  liquid  was 
acetic  acid.  Before  the  diftillation  there  were  difengaged 
6 5  inches  of  a  gafeous  fluid,  which,  when  examined,  was 
found  to  be  a  mixture  of  carbonic  acid  gas  and  hydrogen  gas  : 
the  reliduum,  of  a  blackifh  brown  colour,  being  treated  with 
muriatic  acid,  the  latter  diflblved  the  oxide  of  copper,  and 
left  a  powder  flightly  black,  which  was  collected  on  a  filter: 
this  black  matter,  when  edulcorated,  dried,  and  then  fub- 
jedted  to  chemical  examination,  was  found  to  be  charcoal, 
the  weight  of  which  was  22  parts.  As  this  refult  was  per¬ 
fectly  fimilar  to  that  defcribed  by  the  chemifts,  it  was  necef¬ 
fary  to  examine  whether  the  confequences  they  deduced  from 
it  were  very  exact ;  for  it  may  be  afked,  why  the  acetous 
acid  was  decarbonized  under  thefe  circum dances  alone,  and 
not  in  that  of  which  I  here  give  an  account.  Prefuming  that 
I  fhould  find  a  folution  of  this  queflion  by  means  of  compa¬ 
rative  experiments,  I  made  the  following  : 

I  prepared  acetate  of  copper  by  diffolving  oxide  of  copper 
in  acetic  acid  diluted  with  water,  and  by  proper  evaporation 
I  obtained  a  fait  crydallized  in  octaedra.  Of  this  fait,  when 
dried  to  the  fame  degree  as  the  acetite  of  copper,  I  introduced 
576  parts  in  a  retort,  and  expofed  it  to  heat :  it  exhibited  ex¬ 
actly  the  fame  phenomena  as  the  acetite.  I  obtained  nearly 
equal  quantities  of  hydrogen  gas  and  carbonic  acid.  The 
liquid,  when  collected  in  the  receiver,  had  the  fame  colour ; 
when  examined  comparatively  with  that  produced  by  the 
acetite,  it  was  impofiible  to  find  any  difference  between  them. 
The  reliduum,  of  a  blackifh  brown  colour,  was  treated  with 
muriatic  acid,  which  diffolved  the  oxide  of  copper,  and  left  a 
black  matter,  which  floated  on  the  liquid.  This  matter,  fe- 
parated  by  means  of  the  filter,  and  dried  on  a  ftove,  being 
iubjected  to  analyfis,  was  found  to  be  charcoal  perfectly 
fimilar  to  that  of  the  preceding  experiment:  it  had  abfo- 
Vol,  XIII,  No.  49*  B  lutely 


iff  Darracq’s  Obfef  vat  ions 

lately  the  fame  weight  as  that  produced  by  the  didillation  of 
the  aeetite  of  copper ;  that  is  to  fay,  it  weighed  22  parts. 

From  this  refult  it  is  evident  that  the  charcoal  obtained  by 
diddling  aeetite  of  copper  does  not  arife  from  the  acetous 
acid  containing  more  than  the  acetic  acid,  fince  the  latter, 
when  fubje£ted  to  the  fame  operation,  gives  an  equal  quan¬ 
tity,  In  my  opinion,  that  produced  in  thefe  operations  does 
not  arife  from  a  portion  of  the  acid  decompofed,  the  quan¬ 
tities  of  which  ought  to  vary  according  to  the  progrefs  of  the 
decompofition.  Experience  authorizes  me  to  believe  that 
the  difference  which  may  exift  between  the  two  acids  in 
quedion  does  not  depend  either  on  the  proportions  of  the 
oxygen  or  of  the  charcoal.  I  fuperintended  fome  trials,  not 
on  the  conftltuent  principles  of  vinegar,  but  on  vinegar  itfelf, 
and  the  kind  of  mucilage  with  which  it  is  accompanied. 
Before  I  deferibe  this  labour  I  mud  not  forget  to  obferve  that 
C.  Chaptal  furniflied  me  with  the  idea  by  his  obfervations 
on  the  acetic  and  acetous  acids.  He  fays  on  this  fubje<ff, 
that  the  acid  of  vinegar  may  be  conlidered  as  exifting  primi¬ 
tively  in  a  date  almod  iaponaceous;  which  diminifhes  its 
a6lion,  and  weakens  its  properties. 

After  having  afeertained,  by  fome  experiments,  the  exid- 
ence  of  this  extra&ive  or  mucilaginous  principle,  I  endea¬ 
voured  to  feparate  it.  Didillation  as  well  as  filtration  were 
found  to  be  imperfect  means :  my  vinegar  always  contained 
mucilage  :  it  remained  nearly  the  fame.  However,  by  com¬ 
bining  it-,  after  didillation,  with  alkaline  bafes,  it  depofited 
very  little  of  that  flaky  matter  called  extra&ive  matter • 
Having  not  forgot,  during  thefe  refearches,  the  opinion  of 
C.  Adet,  who  fays  that  the  quantity  of  water  might  occafion 
the  difference  between  the  acetous  and  acetic  acids,  com¬ 
paring  the  obfervations  of  thefe  two  chemids,.  I  made  fome 
experiments,  which  appear  to  me  to  be  intereding ;  but  I 
fhali  deferibe  that  only  which  appeared  to  me  to  be  mod 
conclufive. 

Entertaining  the  idea  that  there  was  no  difference  between 
the  acetous  acid  and  the  acetic,  but  a  larger  quantity  of  wa¬ 
ter,  and  an  extractive  or  mucilaginous  matter,  I  endeavoured 
to  find  the  proper  means  of  feparating  the  former  from  it, 
and  bringing  it  to  the  date  of  acetic  acid.  For  this  purpofe, 
I  prepared  muriate  of  lime,  which  I  drongly  calcined.  After 
reducing  it  to  powder,  I  put  it  into  a  tubulated  retort,  and 
poured  over  it  common  acetous  acid  with  an  apparatus  proper 
for  receiving  the  products.  The  retort,  which  was  on  a  fand- 
bath,  being  expofed  to  a  gentle  heat,  the  matter  immediately 
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entered  into  ebullition,  on  account  of  the  heat  produced  by 
the  calcareous  fait  in  folidifying  the  major  part  of  the  water 
contained  in  the  vinegar.  During  this  diftiilation  there 
palTed  over  a  clear  liquor,  which  fell  in  ftriae  on  the  tides  of 
the  adaptor,  and  which  was  collected  in  a  receiver.  This 
liquor  totally  changed  in  appearance ;  had  a  ftronger  and 
more  pungent  favour  than  the  acetous  acid  employed,  and 
its  odour  was  (harper  and  more  penetrating :  one  might  have 
taken  it  for  diluted  radical  vinegar.  This  product,  when 
fubjeCted  to  a  fecond  diftiilation  with  dried  muriate  of  lime, 
acquired  a  little  more  ftrength  :  after  a  third  and  a  fourth 
rectification,  a  transparent  liquor  was  obtained,  of  an  odour 
and  favour  very  fimilar  to  that  of  common  acetic  acid. 
During  thefe  rectifications,  not  an  atom  of  charcoal  was 
depolited.  To  afcertain  whether  tire  acid  obtained,  in  loling 
a  great  quantity  of  its  water,  had  loft  alfo  the  mucilaginous 
matter  which  accompanied  it,  I  faturated  a  portion  with 
cryftallized  carbonate  of  potalb  :  in  vain  did  I  add  an  excefs 
of  this  fait,  for  nothing  was  precipitated  ;  whereas  common 
acetous  acid,  by  a  fimilar  Saturation,  precipitates  a  flaky 
matter,  which  is  collected  in  the  bottom  of  the  veflel  em¬ 
ployed. 

Though  the  flrong  and  penetrating  odour  of  the  acetic 
acid  obtained  by  the  Ample  means  above  defcribed  was  fuf- 
ficient  to  induce  me  ta  conclude  that  it  was  really  fimilar  to 
that  obtained  from  metallic  acetites,  I  endeavoured  to  afcer¬ 
tain  this  faCt  by  a  new  experiment.  For  that  purpofe  1  took 
equal  parts  of  this  radical  vinegar  and  of  alcohol  to  try  to 
make  acetic  ether :  the  attempt  was  not  unfuccefsful ;  and, 
by  Pelletier’s  procefs,  I  obtained  an  ether  perfe&ly  agree¬ 
able,  and  having  an  exaCt  refemblance  to  the  acetic  ether 
found  in  laboratories.  I  mull  here  obferve,  in  fpeaking  of  the 
acetic  acid  obtained  by  rectification  alone  with  muriate  of 
lime,  that  it  is  far  more  agreeable  than  the  acetic  acid  pro¬ 
duced,  for  example,  by  the  diftiilation  of  metallic  acetites; 
and  efpecially  when  they  are  diluted  with  water.  The  latter 
then  aflfumes  a  difagreeable  empyreumatic  odour,  and  an 
oily  favour,  arifing  from  a  portion  of  acetic  acid  which  has 
been  decompofed  by  the  heat,  and  which  has  given  birth  to 
a  kind  of  oil  which  the  acid  retains  in  combination.  The 
other,  on  the  contrary,  paiTes  only  to  the  ftate  of  common 
acid  of  vinegar  by  preferving  an  agreeable  pungency.  Be¬ 
fore  any  conclufion  can  be  drawn  from  the  preceding  refults, 
I  muft  not  forget  to  mention  an  interefting  faCt  remarked  by 
C.  Ponder.  This  able  chemift  and  mineralogift,  who  dis¬ 
covered  the  chromate  of  iron  in  France,  fent,  about  eight 
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months  ago,  to  C.  Vauquelin  a  flafk  containing  a  liquor 
obtained  by  the  difliilation  of  vinegar  on  a  large  feale.  As* 
C.  Pontier  was  not  ignorant  that  the  firft  produdt  of  the  di- 
ftillation  of  the  acetous  acid  is  aqueous,  he  feparated  it  from 
that  which  followed.  After  uniting  feveral  phlegms  of  the 
fame  kind,  he  was  much  aftonifhed  to  find  that  thele  phlegms 
had  a  very  agreeable  aromatic  odour:  having  difeovered,  by 
preliminary  trials,  the  properties  which  gave  this  product;  a 
fimilarity  to  ethereal  liquors,  he  rectified  all  the  fuppofed 
phlegms,  and  by  thefe  means  obtained  a  peculiar  ether, 
which  Vauquelin  found  to  be  acetic  ether  completely  rec¬ 
tified. 

From  an  identity  fo  ftriking  in  the  experiments  above  de- 
feribed,  it  is  evident  that  there  exifts  no  difference  between 
the  conflituent  parts  of  the  acetic  and  acetous  acids ;  that  the 
water,  and  mucilaginous  or  extractive  matter,  are  the  only 
two  apparent  differences  obferved  in  thefe  two  acids ;  and, 
confequently,  that  there  exifts  only  one  acid  of  vinegar, 
which  being  at  its  maximum  of  oxygenation,  ought,  ac¬ 
cording  to  the  chemical  nomenclature,  to  be  diftinguifhed  by 
the  name  of  acetic  acid.  In  future,  therefore,  there  will  not 
exift  two  different  kinds  of  falts,  either  by  the  combination 
of  diftilled  vinegar  or  of  radical  vinegar ;  they  will  hereafter 
be  fo  many  procluCfs,  the  names  of  which  mu  ft  be  the  fame  \ 
and  hence  acetates  will  exift,  and  not  acetites. 


IV.  Defcription  of  a  new  Implement  called  a  Cultivator .  By 
Mr.  William  Lester,  of  Northampton* . 

A  SIR:  , 

jlJLS  the  health  and  luxuriance  of  corn  depend,  in  a  great 
meafure,  on  the  pulverization  of  the  foil  previous  to  the  feed 
being  fown,  the  Society  of  Arts  will,  I  am  perfuaded,  give 
every  encouragement  in  their  power  to  the  introdu6tion  of 
any  implement  that  promifes  an  abridgement  of  labour  ;  and 
as  all  tenacious  foils  are  pulverized  in  the  beft  manner  in  dry; 
weather,  when  their  particles  are  the  moft  disjointed,  and. 
their  contact  broken,  the  propriety  of  taking  the  advantage 
of  working  them  in  that  ftate  will  be  obvious :  and  at  the 
fame  time  it  follows,  that  an  improved  implement  for  the 
abridgement  of  labour  would  be  a  defirable  thing  in  a  climate, 
like  England,  where  the  feafons  are  fo  uncertain. 

*  From  the  T'rav factions  of  the  Society  for  the  Encouragement  of  Arts , 
&c.  vok  xix. — The  Society’s  filver  medal  was  awarded  to  Mr.  Letter 
for  this  invention. 

9  y  '  la 
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In  working  on  a  rough  fallow,  my  cultivator  fhoukl  be  let 
at  its  greateft  expanfion,  and  contracted  in  proportion  as  the 
clods  are  reduced.  I  am  confident  that  one  man,  a  boy,  and 
fix  horfes,  will  move  as  much  land  in  a  day,  and  as  effec¬ 
tually,  as  fix  ploughs;  I  mean  land  in  a  fallow  date,  that 
has  been  previoufly  ploughed. 

It  will  be  requifite  in  fome  dates  of  the  foil  to  alter  the 
breadth  of  the  (hares ;  but  of  this,  I  prefume,  the  farmer 
will  always  be  a  proper  judge.  By  the  expanfion  and  con- 
traClion  of  the  cultivator,  the  points  of  the  (hares  are,  in  a 
fmall  degree,  moved  out  of  the  dire6l  line;  but  this  is  fo 
trifling,  that  it  is  no  impediment  to  its  working.  I  am,  Sir, 

Your  mod  obedient  fervant, 

Northampton,  Feb.  io,  )8oi.  WjLLIAM  LESTER. 

Air,  C.  Taylor . 

A  certificate  from  Mr.  William  Shaw,  of  Cotton  End, 
near  Northampton,  accompanied  this  letter;  in  which  he 
dates,  that  he  had  ufed  Mr.  Lefter’s  cultivator  upon  a  turnip 
fallow  lad  dimmer,  and  that  he  believes  it  to  be  a  very  ufeful 
implement  for  cultivating  the  land  in  a  fallow  date,  by  its 
working  or  fcuffling  off  (even  acres  per  day,  with  fix  horfes. 
He  adds,  that,  from  its  property  of  contracting  and  expand¬ 
ing,  it  is  calculated  to  work  the  fame  land  in  a  rough  or  fine 
date,  by  which  mean  it  unites  the  principles  of  two  imple¬ 
ments  in  one;  and,  by  the  index  on  the  axis,  it  may  be 
worked  at  any  given  depth  required. 

Defcription  of  Air,  Lejler’s  Cultivator,  (Plate  I.  fig.  I.) 

A,  the  beam. 

B  B,  the  handles. 

C  C,  a  crofs  bar  of  a  femicireular  form,  containing  a 
number  of  holes,  which  allow  the  two  bars  DD,  to  be 
placed  nearer  or  further  from  each  other. 

DD,  are  two  drong  bars,  moveable  at  one  end  upon  a 
pivot  E,  and  extending  from  thence,  in  a  triangular  form,  to 
the  crofs  bar  C.  In  thefe  bars  are  fquare  holes,  which  allow 
the  diares  F,  placed  therein,  to  be  fixed  to  any  height  re¬ 
quired. 

The  feven  diares  marked  F,  are  (baped  at  their  lower  ex¬ 
tremities  like  fmall  trowels :  the  upper  parts  of  them  are 
fquare  iron  bars. 

GG  are  three  iron  wheels,  on  which  the  machine  is 
G,  5  moved ;  they  may  Be  raifed  or  lowered  at  pleafure. 

H,  the  iron  hook  to  which  the  fwingle-tree,  and  horfee 
are  to  be  fixed. 

B3 
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When  the  machine  is  flrft  employed  on  the  land,  the 
bars  DD  are  expanded  as  much  as  poffible.  As  the  foil  is 
more  loofened,  they  are  brought  nearer  to  the  centre :  the 
fhares  then  occupy  a  lefs  fpace,  and  the  foil  will  confequently 
be  better  pulverized. 


V.  Description  of  a  newly  invented  Underjhot  Water-wheel. 

By  Mr.  J.  JBesa^t,  of  Brompton* . 

T  SIR’ 

JL  BEG  leave  to  lav  before  the  Society  fome  obfervations 

J  J 

refpedling  the  common  underfhot  water-wheel,  and  to  point 
out  the  fuperiority  of  that  of  my  invention. 

iff,  In  common  water-wheels  more  than  half  the  water 
pafies  from  the  gate  through  the  wheel,  without  giving  it  any 
affi fiance. 

adly,  The  floats  coming  out  of  the  tail-water  are  refilled 
with  almoft  the  whole  weight  of  the  atmofphere  at  the  in- 
ftant  they  leave  the  furface  of  the  water. 

3dly,  The  fame  quantity  of  water  which  palled  between 
the  floats  at  the  head,  muft  of  courfe  pafs  between  them  at 
the  tail,  and  confequently  impede  the  motion  of  the  wheel. 

In  the  water-wheel  of  my  invention, 

i ft.  No  water  can  pafs  but  what  adls,  with  all  its  force, 
on  the  extremity  of  the  wheel. 

2dly,  The  floats  coming  out  of  the  water  in  an  oblique 
direction,  prevent  the  weight  of  the  atmofphere  from  taking 
any  e fifed!. 

3dly,  Although  the  new  water-wheel  is  heavier  than  that 
on  the  old  conftrudlion,  yet  it  runs  lighter  on  its  axis,  the 
water  having  a  tendency  to  float  it. 

4thly,  By  experiments  made  with  the  models,  proofs  have 
been  fhown  that  the  new  wheel  has  many  advantages  over 
thecofumon  wheel;  and  that,  when  it  wrorks  in  deep  tail- 
water,  it  will  carry  weights  in  proportion  of  three  to  one, 
fo  that  it  will  be  particularly  ferviceable  for  tide-mills. 

I  hope  on  trial,  before  the  Society,  my  invention  will 
prove  fuccefsful :  and  am,  Sir, 

Your  obedient  fervant, 

No.  26,  Brompton.  J,  BESANT. 

To  the  Secretary  of  the  Society  of  Arts , 

*  From  the  TranfaElions  of  the  Society  for  the  'Encouragement  of  Arts , 
c^c.  vol.  xix. — Ten  guineas  were  voted  to  Mr.  Befant’s  widow  for  this 
invention. 

Repeated 
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***  Repeated  experiments  of  the  above  invention  were 
snade  by  the  committee  5  from  the  refult  of  which  it  ap¬ 
peared  to  poflefs  fome  advantages  over  the  common  wheel, 
and  to  have  a  greater  power  of  action. 

Eefcription  of  the  late  Mr.  Befanfs  Water -wheel.  (Plate  I. 

fig.  2  and  3.) 

A,  (fig.  2.)  the  body  of  the  water-wheel,  which  is  hollow 
in  the  form  of  a  drum,  and  is  fo  conftru£led  as  to  be  proof 
againft  the  admiflion  of  water  within  it. 

B,  the  axis  on  which  it  turns. 

C,  the  float- boards,  placed  on  the  periphery  of  the  wheel. 
Each  board  is  obliquely  fixed  firm  to  the  rim  of  it,  and  to  the 
body  of  the  drum. 

D,  the  refervoir,  containing  the  water. 

E,  the  pen  flock,  which  regulates  the  quantity  of  water 
running  to  the  wheel. 

F,  the  current  of  water  which  has  pafifed  the  wheel. 

Fig.  3  is  a  front  view  of  the  water-wheel,  fh owing  the 
oblique  direction  in  which  the  float-boards,  are  placed  on 
the  face  of  the  wheel. 


VI.  Experiments  and  Obfervations  on  certain  Stony  and 
Metalline  Subjlances  which  at  different  Times  are  faid  to 
have  fallen  on  the  Earthy  alfo  on  various  Kinds  of  Native 
Iron .  By  Edward  Howard,  Efq.  F.R.S.* 

Th  E  concordance  of  a  variety  of  fa£ts  feems  to  render  it 
mofl  indifputable,  that  certain  fiony  and  metalline  fubftances 
have,  at  different  periods,  fallen  on  the  earth.  Whence 
their  origin,  or  whence  they  came,  is  yet,  in  my  judgment, 
involved  in  complete  obfcurity. 

The  accounts  of  thefe  peculiar  fubftances,  in  the  early 
annals,  even  of  the  Royal  Society,  have  unfortunately  been 
blended  with  relations  which  we  now  confider  as  fabulous ; 
and  the  more  antient  hiftories  of  flones  fallen  from  heaven, 
from  Jupiter,  or  from  the  clouds,  have  evidently  conr 
founded  fuch  fubftances  with  what  have  been  termed  ce~ 
raunia ,  bcetilia ,  ombria ,  brontia ,  &c.  names  altogether  un¬ 
appropriate  to  fubftances  fallen  on  our  globe.  Indeed  fome 
miflead,  and  others  are  inexpreflive. 

The  term  ceraunia ,  by  a  mifnomer,  deduced  from  its  fup- 
pofed  origin,  feems,  as  well  as  bcetilia  f ,  to  have  been  an- 

From  the  Tranf actions  of  the  Royal  Society  of  London  for  *802. 

•f  Mercati,  Metaliotheca  Vaticana,  p,  241. 

B  4  iiently 
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tiently  ufed  to  denote  many  fpecies  of  ftones,  which  were 
poiifhed  and  ihaped  into  various  forms,  though  moftly  wedge¬ 
like  or  triangular,  fometimes  as  in  ft  ru  merits,  fometimes  as 
oracles,  and  fometimes  as  deities.  The  import  of  the  names 
ombria ,  brontia ,  &c.  feems  fubject  to  the  fame  uncertainty. 

In  very  early  ages  it  was  believed  that  ftones  did  in  reality 
fall,  as  it  was  faid,  from  heaven,  or  from  the  gods ;  thefe, 
either  from  ignorance,  or  perhaps  from  fuperftitious  views, 
were  confounded  with  other  ftones,' which,  by  their  comptnft 
aggregation,  were  better  calculated  to  be  (h aped  into  different 
inftruments,  and  to  which  it  was  convenient  to  attach  a  fpe¬ 
cies  of  myfterious  veneration.  In  modern  days,  becaufe  ex- 
plofion  and  report  have  generally  accompanied  the  defcent  of 
fuch  fubftances,  the  name  of  thunderbolt,  or  thunderftone, 
has  ignorantly  attached  itfelf  to  them  ;  and  becaufe  a  variety 
of  fubftances  accidentally  prefent  near  buildings  and  trees 
ftruck  with  lightning  have,  with  the  fame  ignorance,  been 
collected  as  thunderbolts,  the  thunderbolt  and  the  fallen 
metalline  fubftance  have  been  ranked  in  the  fame  clafs  of 
abfurdity.  Certainly,  fince  the  phenomena  of  lightning  and 
eledfricity  have  been  fo  well  identified,  the  idea  of  a  thunder¬ 
bolt  is  ridiculous.  But  the  exiftence  of  peculiar  fubftances 
fallen  on  the  earth,  I  cannot  hefitate  to  affert;  and  on  the 
concordance  of  remote  and  authenticated  fadts  I  fhall  reft 
the  after t iop. 

Mr.  King,  the  learned  author  of  “  Remarks  concerning 
Stones  faid  to  have  fallen  from  the  Clouds,  in  thefe  Days, 
and  in  antient  Times/5  has  adduced  quotations  of  the  greateft 
antiquity,  defcriptive  of  the  defcent  of  fallen  ftones ;  and, 
could  it  be  thought  neceftary  to  add  antique  teftimonies  t6 
thofe  inftanced  by  fo  profound  an  antiquarian,  the  quota¬ 
tions  of  Monf.  Falconet,  in  his  papers  upon  boetilia,  inferted 
in  the  Hijloire  des  Infcriptions  et  Belles-Lettres  *;  the  quota¬ 
tions  in  Zahn’s  Specula  Phyjico-mathematica  Hijloriana  \  ; 
the  Fijica  Sotterranea  of  Giacinto  Gemma  ;  the  works  of 
Pliny,  and  others,  might  be  referred  to. 

Dr.  Chladni,  in  his  ££  Obfervations  on  the  Mafs  of  Iron 
found  in  Siberia,  and  on  other  Maffes  of  the  like  Kind/5  as 
well  as  in  his  ££  Obfervations  on  Fire-balls  and  hard  Bodies 
fallen  from  the  Atmofphere/5  has  collected  almoft  every 
modern  inftance  of  phenomena  of  this  nature. 

Mr.  Southey  relates  an  account,  juridically  authenticated, 
of  a  ftone  weighing  ten  pounds  which  was  heard  to  fall  in 

*  Tom.  vi.  p.  519,  et  tom.  xxiii.  p.  22S. 

f  Fo!.  1696,  vol.  i.  p.  385,  where  a  long  enumeration  of  ftones  fallen 
from  the  Iky  is  given, 

Portugal 
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Portugal  Feb.  19,  179 6,  and  was  taken.,  ftill  warm,  from 
the  ground  *. 

The  fir  ft  of  thefe  peculiar  fubftances  with  which  chemiftry 
has  interfered,  was  the  ftone  prefented  by  the  abbe  Bachelay 
to  the  Royal  French  Academy.  It  was  found  on  the  13th 
of  Sept.  1768,  yet  hot,  by  perfons  who  faw  it  fall.  It  is 
defcribed  as  follows  f  : 

ie  The  fubftance  of  this  ftone  is  of  a  pale  a  (h- gray  colour; 
when  examined  with  a  magnifying  glafs,  it  is  found  to  be 
interfperfed  with  a  multitude  of  fmall  brilliant  metallic  points 
of  a  pale  yellow  colour;  its  exterior  fur  face,  that  which,  ac¬ 
cording  to  the  abbe  Bachelay,  was  not  engaged  in  the  earth, 
was  covered  with  a  fmall  and  very  thin  ftratum  of  a  blackifti 
matter,  puffed  up  in  fome  places,  and  which  appeared  to  have 
been  fufed.  This  ftone,  when  the  interior  of  it  was  ftruck 
with  fteel,  produced  no  fparks  :  on  the  other  hand,  when 
ftruck  on  the  thin  external  ftratum,  which  appeared  to  have 
been  attacked  by  fire,  Tome  few  fparks  were  elicited.” 

The  fpeeifie  gravity  of  this  ftone  was  as  3333  to  jooo. 

The  academicians  analyfed  the  ftone,  and  found  it  to  contain 


Sulphur 

- 

Sr 

Iron 

- 

36 

Vitrifiable  earth 

— 

_55| 

zoo 

Of  their  mode  of  analyfis,  I  (hall  have  occafion  to  fpeak 
hereafter.  They  were  induced  to  conclude,  that  the  ftone, 
prefented  to  the  academy  by  the  abbe  Bachelay,  did  not  owe 
its  origin  to  thunder;  that  it  did  not  fall  from  heaven;  that 
it  was  not  formed  by  mineral  fubftances,  fufed  by  lightning; 
and  that  it  was  nothing  but  a  fpecies  of  pyrites,  without  pe¬ 
culiarity,  except  as  to  the  hepatic  fmell  difengaged  from  it  by 
marine  acid.  6C  That  this  ftone,  which  was,  perhaps,  covered 
by  a  fmall  ftratum  of  earth  or  turf,  may  have  been  ftruck 
with  lightning,  and  thus  uncovered :  the  heat  may  have 
been  fufficiently  great  to  fufe  the  furface  of  the  part  ftruck, 
but  it  may  not  have  been  long  enough  continued  to  be  able 
to  penetrate  to  the  infide  :  on  this  account,  the  ftone  has  not 
been  decompofed.  The  quantity  of  metallic  matters  it  con¬ 
tains,  oppofing  lefs  refiftance  than  another  body  to  the  cur¬ 
rent  of  the  eleeftric  matter,  may  perhaps  have  contributed  to 
determine  the  direction  of  the' lightning.” 

CD  n  ^ 

The  memoir  is  however  concluded,  by  obferving  it  to  be 

*  Letters  written  during  a  fhort  Refidence  in  Spain  and  Portugal, 
page  5.39. 

f  Here,  and  in  the  two  following  quotations,  Mr.  Howard  gives  the 
original  words  of  the  author  :  we  have  fubftituted  faithful  tranllations. — - 
Edit. 

fufficiently 
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fufficienUy  lingular,  that  M,  Morand  le  fils  had  prefented  3 
fragment  of  a  ftone,  from  the  environs  of  Coutances,  alfo 
faid  to  have  fallen  from  heaven,  which  only  differed  from 
that  of  the  ahbe  Bachelay  becaufe  *  it  did  not  exhale  the  he¬ 
patic  fmell  with  fpirit  of  fait.  Yet  the  academicians  did  not 
think  any  conclulion  could  be  drawn  from  this  refemblance, 
unlefs  that  the  lightning  had  fallen  by  preference  on  pyritical 
matter*. 

Monf.  Barthold,  profefteur  a  1’ecole  centrale  du  Haut- 
Rhin,  gave,  I  believe,  the  next,  and  laftf,  analytical  account 
of  what  he  alfo  denominates  p'lerre  de  tonnerre.  He  defcribes 
it  thus : — ct  The  mals  of  hone  known  under  the  name  of 
pierre  de  tonnerre  d EnJiJb elm ,  weighing  about  two  quintals, 
has  its  exterior  form  rounded,  almoft  oval,  is  rugged,  and  of 
a  dull  earthy  appearance. 

6‘  The  ground  of  the  done  is  of  a  blueifh  gray  colour  in- 
terfperfed  with  infulated  cryftals  of  pyrites,  the  cryftalhzation 
of  which  is  confuted,  in  fome  places  fcaly,  accumulated, 
forming  nodes  and  fmall  veins,  which  traverfe  it  in  every 
direction  :  the  pyrites  is  of  a  golden  colour :  polifhing  gives 
it  the  fplendour  of  Heel,  and,  when  expofed  to  the  atmcfphere, 
it  becomes  tarnifhed  and  brown.  One  may  diftinguifh  alfo 
with  the  naked  eye  gray  fcaly  iron  ore,  not  fulphureous, 
fufceptible  of  being  attracted  by  the  magnet,  little  oxidated, 
or  approaching  much  to  the  metallic  ilate. 

u  The  fradlure  is  irregular,  granulated,  of  a  grain  fome- 
what  compadt:  in  the  inlicle  very  fmall  fiffures  are  feen.  It 
does  not  ftrike  fire  with  ft  eel :  its  texture  is  fo  foft,  that  it 
readily  fufters  itfelf  to  be  attacked  by  a  knife.  By  pounding, 
it  is  eafily  reduced  to  a  blueifh  gray  powrder  of  an  earthy 
odour.  Sometimes  there  are  found  fmall  cryftals  of  iron  ore, 
which  prefent  a  greater  refiftance  to  the  blows  of  the  hamper.5* 

The  fpecific  gravity  of  the  piece  in  profeffor  Barthold’s  pof- 
feffion  was  3233,  diftilled  water  being  taken  at  1000. 

The  analyfis  of  M.  Barthold,  of  which  I  {hall  alfo  have 
occafton  to  {peak  hereafter,  gave  in  the  100, 
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*  See  Journal  de  Phyfique ,  tom.  it.  p.  251. 

f  A  very  imerefting  detail  of  a  meteor,  and  of  ftones  fallen  in  July 
1790.  was  given  i>y  profefTeur  Baudin  in  the  Magazin  fiir  das  NeueJIe 
aus  dcr  PbjJiky  by  profeiTor  Voigt. 
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From  the  external  characters,  and  from  his  analyfis,  the 
profefl'or  confiders  the  done  of  Enfifheim  to  be  argillo-ferru- 
ginous ;  and  is  of  opinion,  that  ignorance  and  fuperdition. 
have  attributed  to  it  a  miraculous  exidence,  at  variance  with 
the  firft  notions  of  natural  philofophy 

The  account  next  in  fucceffion  is  already  printed  in  the 
Tranfa&ions  of  the  Royal  Society ;  but  cannot  be  omitted, 
as  it  immediately  relates  to  one  of  the  fubdances  I  have  ex¬ 
amined.  I  allude  to  the  letter  received  by  Sir  William  Ha¬ 
milton  from  the  earl  of  Bridol,  dated  from  Sienna,  July  12, 
1794: — cf  In  the  midft  of  a  mod  violent  thunder- dorm, 
about  a  dozen  dones,  of  various  weights  and  dimenfions, 
fell  at  the  feet  of  different  perfons,  men,  women,  and  chil¬ 
dren.  The  dones  are  of  a  quality  not  found  in  any  part  of 
the  Siennefe  territory  :  they  fell  about  eighteen  hours  after 
the  enormous  eruption  of  mount  Vefuvius  ;  which  circum- 
dance  leaves  a  choice  of  difficulties  in  the  folution  of  this 
extraordinary  phaenomenon.  Either  thefe  dones  have  been 
generated  in  this  igneous  mafs  of  clouds,  which  produced 
fuch  unufual  thunder ;  or,  which  is  equally  incredible,  they 
were  thrown  from  Vefuvius,  at  a  didance  of  at  lead  250  miles; 
judge  then  of  its  parabola.  /The  philofophers  here  incline  to 
the  fird  folution.  I  wifli  much.  Sir,  to  know  your  fenti- 
ments.  My  fird  obje&ion  was  to  the  faCt  itfelf ;  but  of  this 
there  are  fo  many  eye  witnefies,  it  feems  impoffible  to  with- 
Hand  their  evidence.”  (Phil.  Tranf.  for  1795,  p-  103*)  Sir 
William  Hamilton,  it  feems,  alfo  received  a  piece  of  one  of 
the  larged  dones,  which  weighed  upwards  of  five  pounds ; 
and  had  feen  another  which  weighed  about  one.  He  like- 
wife  obferved,  that  the  outfide  of  every  done  which  had  been 
found,  and  had  been  afcertained  to  have  fallen  from  the 
clouds  near  Sienna,  was  evidently  freddy  vitrified,  and  was 
black,  having  every  fign  of  having  paffed  through  an  extreme 
heat ;  the  inlide  was  of  a  light  gray  colour,  mixed  with  black 
fpots  and  fome  fhining  particles,  which  the  learned  there  had 
decided  to  be  pyrites. 

In  1796  a  done  weighing  56  pounds  was  exhibited  in 
London,  with  feveral  attedations  of  perfons  who,  on  the 
13th  of  December  1795,  faw  it  fall,  near  Wold  Cottage,  in 
Yorkfhire,  at  about  three  o'clock  in  the  afternoon.  It  had 
penetrated  through  twelve  inches  of  foil  and  fix  inches 
of  folid  chalk  rock ;  and,  in  burying  itfelf,  had  thrown  up 
an  immenfe  quantity  of  earth  to  a  great  didance:  as  it  fell, 
a  number  of  explofions  were  heard,  about  as  loud  as  piftols. 

*  See  journal  de  Pbyjique,  Vcntofe,  an.  8,  p.  369. 
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In  the  adjacent  villages,  the  founds  heard  were  taken  for 
guns  at  fea ;  but,  at  two  adjoining  villages,  were  fo  diftindt 
of  fomething  Angular  palling  through  the  air,  towards  the 
habitation  of  Mr.  Topham,  that  five  or  fix  people  came  up 
to  fee  if  any  thing  extraordinary  had  happened  to  his  houfe 
or  grounds.  When  the  hone  was  extracted,  it  was  warm, 
fmoked,  and  fmelt  very  ft  rang  of  fulphur.  Its  courfe,  as  far 
as  could  be  collected  from  different  accounts,  was  from  the 
fouth-weft.  The  dav  was  mild  and  hazv,  a  fort  of  weather 
very  frequent  in  the  Wold  hills,  when  there  are  no  winds  or 
Forms;  but  there  was  not  any  thunder  or  lightning  the 
whole  day.  No  fuch  ftone  is  known  in  the  country.  There 
was  no  eruption  in  the  earth  ;  and,  from  its  form,  it  could 
not  come  from  any  building;  and,  as  the  day  was  not  tern- 
peftuous,  it  did  not  feem  probable  that  it  could  have  been 
forced  from  any  rocks,  the  near  eft  of  which  are  thofe  of 
FI  am  borough  Head,  at  a  diftance  of  twelve  miles*.  The 
neareft  volcano  I  believe  to  be  Hecla  in  Iceland. 

The  exhibition  of  this  ftone  as  a  fort  of  fhow,  did  not  tend 
to  accredit  the  account  of  its  defcent,  delivered  in  a  hand- 
bill  at  the  place  of  exhibition  ;  much  lefs  could  it  contribute 
to  remove  the  objections  made  to  the  fall  of  the  ftones  pre- 
fented  to  the  Royal  French  Academy.  But  the  right  bon. 
Prefident  of  the  Royal  .Society,  ever  alive  to  the  intereft  and 
promotion  of  fcience,  obferving  the  ftone  fo  exhibited  to  re~ 
femble  a  ftone  fent  to  him  as  one  of  thofe  fallen  at  Sienna, 
could  not  be  milled  by  prejudice  :  he  obtained  a  piece  of  this 
extraordinary  mafs,  and  collected  many  references  to  de~ 
fcriptions  of  ftmilar  phamomena.  At  length,  in  1799,  an 
account  of  ftones  fallen  in  the  Eaft  Indies  was  fent  to  the 
prefident  bv  John  Lloyd  Williams,  efq.  which,  by  its  un- 
queftionable  authenticity,  and  by  the  ftriking  refemblance  it 
bears  to  other  accounts  of  fallen  ftones,  muft  remove  all  pre¬ 
judice.  Mr.  Williams  has  fmce  drawn  up  the  following 
more  detailed  narrative  of  faHs. 


Account  of  the  Explofon  of  a  Meteor  near  Benares ,  in  the 
Eafi  Indies  ;  and  of  the  Falling  oj  fame  Stones  at  the  fame 
Time ,  about  14  Miles  from  that  City .  By  John  Lloyd 
Williams,  Efq.  F.R.S. 

A  circumftance  of  fo  extraordinary  a  nature  as  the  fall  of 
ftones  from  the  heavens  could  not  fail  to  excite  the  wonder 
and  attract  the  attention  of  every  inquifitive  mind. 

Among  a  fuperftitious  people,  any  preternatural  appear¬ 
ance  is  viewed  with  ftlent  awe  and  reverence  :  attributing  the 

*  Extracted  from  the  printed  paper  delivered  at  the  place  of  exhibition. 
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eaufes  to  the  will  of  the.  Supreme  Being,  they  do  not  pre¬ 
fume  to  judge  the  means  by  which  they  were  produced,  nor 
the  purpoies  for  which  they  were  ordered  ;  and  we  are  natu- 
rallv  led  to  fufpedl  the  influence  of  prejudice  and  fuperftition 
in  their  deferiptions  of  fuch  phenomena  :  my  inquiries  were 
therefore  chiefly  directed  to  the  Europeans,  who.  wrere  but 
thinly  difperfed  about  that  part  of  the  country. 

The  information  I  obtained  was,  that  on  the  19th  of  De¬ 
cember  1798,  about  eight  o’clock  in  the  evening,  a  very 
luminous  meteor  was  obferved  in  the  heavens,  by  the  inha- 
bitants  of  Benares  and  the  parts  adjacent,  in  the  form  of  a 
large  ball  of  fire ;  that  it  was  accompanied  by  a  loud  noife 
refernbling  thunder ;  and  that  a  number  of  hones  were  faid 
to  have  fallen  from  it  near  Krakhut,  a  village  on  the  north 
fide  of  the  river  Goomty,  about  14  miles  from  the  city  of 
Benares. 

The  meteor  appeared  in  the  weftern  part  of  the  hemi- 
fphere,  and  was  but  a  fhort  time  vilible:  it  was  obferved  by 
feveral  Europeans,  as  well  as  natives,  in  different  parts  of  the 
country.  ' 

In  the  neighbourhood  of  Juanpoor,  about  twelve  miles 
from  the  fpot  where  the  hones  are  faid  to  have  fallen,  it  was 
very  diftindtly  obferved  by  feveral  European  gentlemen  and 
ladies;  who  deferibed  it  as  a  large  ball  of  fire,  accompanied 
with  a  loud, rumbling  noife,  not  unlike  an  ill-difeharged  pla¬ 
toon  of  mufketry.  It  was  alfo  feen,  and  the  noife  heard,  by 
various  perfons  at  Benares.  Mr.  Davis  obferved  the  light 
come  into  the  room  where  he  was,  through  a  glafs  window, 
fo  hrongly  as  to  projedt  fhadows  from  the  bars  between  the 
panes,  on  a  dark  coloured  carpet,  very  diftin&Fy;  and  it  ap¬ 
peared  to  him  as  luminous  as  thp  brighteft  moonlight. 

When  an  account  of  the  fall  of  the  hones  reached  Benares, 
Mr,  Davis,  the  judge  and  magihrate  of  the  diflriet,  fent  an 
intelligent  perfon  to  make  inquiry  on  the  fpot.  When  the 
p.erfon  arrived  at  the  village  near  which  the  hones  were  faid 
to  have  fallen,  the  natives,  in  anfwer  to  his  inquiries,  told 
him,  that  they  had  either  broken  to  pieces,  or  given  away  to 
the  tejjeldar  (native  collector)  and  others,  all  that  they  had 
picked  up  ;  but  that  he  might  eafily  find  fome  in  the  adjacent 
fields,  where  they  would  be  readily  difeoyered  (the  crops 
being  then  not  above  two  or  three  inches  above  the  ground) 
by  observing  where  the  earth  appeared  recently  turned  up. 
Following  thefe  directions,  he  found  four,  which  he  brought 
to  Mr.  Davis  :  moft  of  thefe  the  force  of  the  fail  had  buried, 
according  to  a  meafure  he  produced,  about  fix  inches  deep, 
in.  fields  which  feeme^  fo  have  been  recently  watered;  and 
.  '  *'  ’  *  *  * . . 
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it  appeared,  from  the  man’s  defcription,  that  they  muft  have 
lain  at  the  di (lance  of  about  a  hundred  yards  from  each  other. 

What  he  further  learnt  from  the  inhabitants  of  the  village 
concerning  the  phenomenon  was,  that  about  eight  o’clock 
in  the  evening,  when  retired  to  their  habitations,  they  ob- 
ferved  a  very  bright  light,  proceeding  as  from  the  fky,  ac¬ 
companied  with  a  loud  clap  of  thunder,  which  was  imme¬ 
diately  followed  by  the  noife  of  heavy  bodies  falling  in  the 
vicinitv.  Uncertain  whether  fome  of  their  deities  might  not 
have  been  concerned  in  this  occurrence,  they  did  not  ven¬ 
ture  out  to  inquire  into  it  until  the  next  morning;  when  the 
firft  circumftance  which  attracted  their  attention  was  the  ap¬ 
pearance  of  the  earth  being  turned  up  in  different  parts  of 
their  fields  as  before  mentioned,  where,  on  examining,  they 
found  the  ftones. 

The  afliftant  to  the  colle&or  of  the  diftriCt,  Mr.  Erfkine, 
a  very  intelligent  young  gentleman,  on  feeing  one  of  the 
ftones,  brought  to  him  by  the  native  fuperintendant  of  the 
collections,  was  alfo  induced  to  fend  a  perfon  to  that  part  of 
the  country  to  make  inquiry;  who  returned  with  feveral  of  the 
Hones,  and  brought  an  account  fimilar  to  that  given  by  the 
perfon  fent  by  Mr.  Davis,  together  with  a  confirmation  of  it 
from  the  cauzy,  (who  had  been  directed  to  make  the  in¬ 
quiry,)  under  his  hand  and  feal. 

Mr.  Maclane,  a  gentleman  who  refided  very  near  the  vil¬ 
lage  of  Krakhut,  gave  me  part  of  a  Hone  that  had  been 
brought  to  him  the  morning  after  the  appearance  of  the 
phenomenon,  by  the  watchman  who  was  on  duty  at  his 
houfe ;  this,  he  faid,  had  fallen  through  the  top  of  his  hut, 
which  was  clofe  by,  and  buried  itfelf  feveral  inches  in  the 
floor,  which  was  of  confolidated  earth.  The  Hone  muft, 
by  his  account,  previous  to  its  having  been  broken,  have 
weighed  upwards  of  two  pounds. 

At  the  time  the  meteor  appeared,  the  fky  was  perfectly 
ferene ;  not  the  fmalleft  veftige  of  a  cloud  had  been  feen 
fince  the  nth  of  the  month,  nor  were  any  obferved  for 
many  days  after. 

Of  thefe  ftones,  I  have  feen  eight,  nearly  perfeCt,  befides 
parts  of  feveral  others,  which  had  been  broken  by  the  pof- 
feffors  to  diftribute  among  their  friends.  The  form  of  the 
more  perfeCl  ones  appeared  to  be  that  of  an  irregular  cube, 
rounded  off  at  the  edges ;  but  the  angles  were  to  be  obferved 
on  rrioft  of  them.  They  were  of  various  fizes,  from  about 
three  to  upwards  of  four  inches  in  their  largeft  diameter ; 
one  of  them,  meafuring  four  inches  and  a  quarter,  weighed 
two  pounds  twelve  ounces.  In  appearance,  they  were  ex- 
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a<5tly  fimilar :  externally  they  were  covered  with  a  hard  black 
coat  or  incruftation,  which  in  fome  parts  had  the  appear¬ 
ance  of  vafnifh,  or  bitumen  ;  and  on  moft  of  them  were  frac- 
tureS;  which,  from  their  being  covered  with  a  matter  fimilar 
to  that  of  the  coat,  feemed  to  have  been  made  in  the  fall,  by 
the  hones  ftriking  againft  each  other,  and  to  have  pafl'ed 
through  lome  medium,  probably  an  intenfe  heat,  previous 
ir  reaching  the  earth.  Internally,  they  confified  of  a 
number  of  Imali  fpherical  bodies,  ot  a  (late  colour,  embedded 
in  a  whitith  gritty  fubftance,  interlperfed  with  bright  fliining 
fpiculae,  of  a  metallic  or  pvritical  nature.  The  fpherical 
bodies  were  much  harder  than  the  reft  of  the  ftone :  the 
white  gritty  part  readily  crumbled,  on  being  rubbed  with  a 
hard  body ;  and,  on  being  broken,  a  quantity  of  it  attached 
itfelf  to  ihe  magnet,  but  more  particularly  the  outfide  coat  or 
cruft,  which  appeared  almoft  wholly  attraifable  by  it. 

As  two  of  the  more  perfect  ftones  which  I  had  obtained, 
as  well  as  parts  ot  iome  others,  have  been  examined  by  fe¬ 
deral  gentlemen  well  verfed  in  mineralogy  and  chemiftry,  I 
(liall  not  attempt  any  further  defcription  of  their  conftituent 
parts;  nor  final!  I  offer  any  conjecture  refpe<5fing  the  forma¬ 
tion  of  fuch  fingular  productions,  or  even  record  thofe  which 
I  have  heard  of  others,  but  leave  the  world  to  draw  their 
own  inferences  from*  the  fads  above  related.  I  (liall  only 
obferve,  that  it  is  well  known  there  are  no  volcanos  on  the 
continent  of  India ;  and,  as  far  as  I  can  learn,  no  ftones 
have  been  met  with  in  the  earth,  in  that  part  of  the  world, 
‘tonich  bear  the  fmalleft  refemblance  to  thofe  above  described. 

[To  be  continued.] 


\  II.  Miner alogical  Notice  refpeBing  two  great  Peculiarities 
lately  found  1  n  Iroii-fone  Jrom  Hachenburg  and  Ijcbenburg . 
By  Mr,  Cramer,  Counfellor  oj  Mines  at  Altenkirchen* * 

HP 

■f  HE  firft  mineral  I  (liall  here  mention  is  native  iron. 
It  is  well  known  that  a  difpute  has  long  exifted  among  mi- 
neralogifts  relpedling  the  adlual  exiftence  of  this  fubftance  $ 
that  by  fome  it  has  always  been  doubted;  and  that,  befides 
the  monftrous  mafs  of  which  profeffor  Pallas  has  given  a  cir- 
cumftantial  defcription,  few  fpecimens  have  ever  been  pro¬ 
duced  to  give  fupport  to  the  affertion,  that  this  mineral  is 
found  in  a  natural  (fate.  Ihe  certainty  of  its  exiftence  has 

^rorn  Bet  Gefdlfchafi  Nut  wforfchender  tdreunde  zu  Berlin  Bteue  Sc  hr  if  ten. 
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refted  hitherto  on  very  flight  foundations  $  and,  as  mod  of 
our  mineralogifts  have  always  fpoken  merely  of  probability, 
they  have  {offered  the  doubt  to  remain,  whether  the  maffes 
of  iron  which  have  been  found  were  not  artificial  produc¬ 
tions,  or  the  effect  of  fubterranean  fire,  &c.  I  muff  confefs 
that  1  have  myfelf  doubted,  on  good  grounds,  of  the  reality 
of  thofe  fpeeimens  of  fuppofed  native  iron  which  I  have  feen 
in  different  collections  of  Germany.  . 

If  fetch  difficulty  of  belief  is  excufable  in  a  fcience  where 
every  thing  ought  to  be  determined  by  observation  and  ex¬ 
perience;  a  mineralogift,  however,  ought  not  to  perfift  in  a 
previoutly  adopted  opinion,  when  he  has  been  convinced 
T>f  the  contrary  by  his  own  eyes.  A  conviction. of  this  kind 
occurred  to  myfelf  the  prefent  year,  and  by  a  Angular  acci¬ 
dent.  A  company,  who  are  proprietors  of  two  iron-works 
in  this  county,  being  in  want  of  good  iron-itone,  and  on 
that  account  prevented  from  manufacturing  the  iron  of  the 
belt  quality,  received  a  letter  from  the  neighbouring  county 
of  Hachenburg  containing  an  offer  of  a  thoufand  waggon 
loads  of  iron-ftone  for  five  years,  from  a  quarry  of  iron-ftone 
which  had  been  lately  difcovered  at  a  fmall  distance  from  the 
borders  of  this  county.  The  offer  was  accepted,  and  the 
iron-ftone  w^as  delivered  at  the  two  works  in  preity  large 
maffes,  which  were  afterwards  broken,  according  to  the 
euftom  ufual  in  this  part  of  the  country,  with  fmall  ham¬ 
mers.  After  its  arrival,  one  of  the  workmen  put  a  piece 
under  the  hammer;  but,  as  it  refilled  every  effort  made  to 
break  it,  he  was  naturally  induced  to  examine  it  more  nar¬ 
rowly.  He  immediately  carried  it  to  a  forge  in  the  neigh¬ 
bourhood  ;  and  the  fmith,  having  put  it  into  the  fire,  forged 
from  it,  in  a  few  minutes,  home  excellent  horfe-fiioe  nail's. 
It  is,  however,  much  to  be  regretted,  that,  through  the  ig¬ 
norance  and  careleffnefs  of  the  workman,  this  remarkable 
production  of  nature  was,  in  a  great  meafure,  destroyed.  Tt 
weighed  altogether  four  pounds;  and  only  a  few  fragments, 
which  had  almoft  all  been  in  the  fire,  and  which  exhibit  on 
the  one  fide  the  native  iron,  and  on  the  other  the  forged 
nails,  were  laved:  but  thefe  fragments  are  preferved  by  the 
poffeffors  with  as  much  care  as  if  they  were  flic  red  relies. 
One  piece,  which  came  into  my  poffeliion,  feems.  to. have 
been  very  little  in  the  fire:  it  weighs  nearly  half  a  pound, 
lias  a  fluffing  fraCture  of  a  fteel  gray  colour,  is  of  a  brownilh 
colour  on  the  outfide  running  into  black,  and  perfectly,  mal¬ 
leable. 

Being  induced  by  this  Angular  phenomenon  to  make 
feme  refearches  in  the  place  where  it  occurred,  I  repaired 

thither. 
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thither,  and  found  a  pit  newly  opened  which  had  a  greater 
refemblance  to  a  quarry  than  an  iron-mine.  Some  old  pits, 
of  no  great  extent,  one  of  which  forms  at  prefent  a  fmall 
bog,  feemed  to  indicate  that  a  mine  had  been  here  worked 
formerly  ;  but  never  to  any  great  extent,  becaufe  the  ftrata 
of  iron-ftone,  very  compact,  half  a  fathom  in  thicknefs,  were 
found  at  the  depth  of  only  half  a  fathom  below  the  furface  of 
the  earth. 

The  whole  furface  of  the  furrounding  diftricT  is  covered 
with  huge  irregular  maffes  of  bafaltes,  a  prodigious  quantity 
of  which  forms  in  the  neighbouring  foreft  a  group  of  rocks 
known  under  the  name  of  IVolfJlein ,  where  large  pieces  of 
bafaltes  are  heaped  upon  each  other,  as  if  by  art,  to  the 
height  of  nearly  ten  fathoms ;  and,  as  this  accumulation 
occupies  a  circumference  of  fotne  hundred  fathoms,  this 
mafs,.  in  confequence  of  its  gravity,  and  the  prefTure  thence 
arifing,  may  have  deviated  from  its  perpendicular  direction, 
and  produced  thofe  numerous  apertures  and  fiilures  in  the 
neighbourhood.  It  forms  a  very  awful  appearance  in  the 
dark  foreft;  which,  however,  is  pretty  much  on  a  level,  and 
excites  a  well-grounded  fear,  that,  in  the  courfe  of  time,  con- 
fiderable  fragments  of  it  may  tumble  down  and  crufti  fome 
of  the  inhabitants  who  ftray  about  in  the  neighbourhood, 
and  who  often  vilit  this  Wolfftein,  which  they  confider  as 
the  ruins  of  an  antient  caftle. 

About  200  fathoms  to  the  eaft  of  the  above  iron-ftone 
quarry  lie  the  boundaries  of  the  territory  of  Orange-Naftau ; 
where  the  mountains  evidently  confift  of  ftrata,  and  where 
bituminous  wood  may  be  found  almoft  every  where  at  a  cer¬ 
tain  depth.  I  (hall  abftain  from  all  further  defeription,  as  a 
full  account  of  this  diftrift  may  be  feen  in  a  fmall  work  on 
this  fubje£t,  written  a  few  years  ago  by  Mr.  Becher,  coun- 
fellor  of  mines  at  Dillenburg,  and  alfo  in  the  third  part  of  the 
Mineralogical  Defeription  of  the  Country  of  Nafl'au- Orange. 
I  mult  however  obferve,  that  near  the  boundaries  of  Nafiau 
and  Hachenburg  the  mountain  changes,  and  the  argillaceous 
flate-mountains  be^in.  The  diftri£l  around  the  iron-ftone 
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pits  of  Hachenburg  confifts  of  argillaceous  (late.  The  llratum 
itfelf  is  compofed  chiefly  of  brown  hematite  almoft  without 
variation,  in  which  particles  of  red  iron  ochre,  lithomarga, 
and  argil,  occur.  The  hematite  is  pretty  fufible,  and  abun¬ 
dant  in  metal,  and  produces  good  malleable  iron.  Accord¬ 
ing  to  the  account  of  the  director  of  the  works,  who  was 
examined  on  the  fubje&,  the  above  piece  of  native  iron  was 
imbedded  in  a  round  cruft  of  fuch  hematite  :  it  was  fome- 
what  grown  on  the  one  fide,  and  the  iron-ftone  on  it  was 
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very  hard  and  compadt.  He  thinks  he  knows  the  place 
where  it  was  broken  off,  and  that  more  of  the  fame  kind  will 
hereafter  be  found  :  but  this,  notwithftanding  the  drifted: 
fearch,  has  not  yet  been  the  cafe. 

I  am  happy  therefore  that  I  have  been  able  to  give  this 
occadonal  notice  of  a  phenomenon  fo  remarkable  in  the  mi¬ 
neral  kingdom :  if  I  receive  any  further  information  on  the 
fubjeft,  I  11j all  not  fail  to  communicate  it. 

The  fecond  remarkable  phenomenon  in  the  mineral  king¬ 
dom  occurred  to  me  in  the  county  of  Wachterfbach,  on  the 
rb-er  Kinzig,  not  far  from  the  town  of  Gelnhaufen,  where  I 
redded  fome  time  lad  fummer,  for  the  benefit  of  my  health, 
with  the  reigning:  count.  An  iron-work,  fituated  at  the  di¬ 
ftance  of  two  miles  from  the  count’s  palace,  belongs  to  Mr. 
Von  Liliendern,  of  hr  a  nek  fort,  and  is  one  of  the  complete  ft 
and  mod  beautiful  I  have  feen.  It  con  fid's  of  an  elegant 
manfion  and  tavern,  a  large  edifice  for  the  fubalterns,  a  ead- 
ing-houfe,  a  forge,  and  various  large  and  fmall  hammers, 
which  are  fituated  fo  advantageoully  under  each  other  that 
they  can  all  be  driven  together  by  the  fame  water.  The 
whole  forms  a  fmall  colony,  and  exhibits  to  the  amateurs  of 
fuch  eftablifhments  a  mod  agreeable  profpeft,  efpecially  as 
it  is  variegated  by  romantic  walks,  and  agreeable  fruit-  and 
kitchen-gardens.  The  fmelting  of  the  iron-done  is  performed 
in  a  common  high  furnace.  The  product,  according  to  the 
account  of  the  founder,  may  be  about  34,000. pounds  per 
week,  which  amounts  to  nearly  3500  pounds  in  24  hours. 
The  iron  obtained,  as  far  as  I  can  judge,  is  malleable,  and 
of  a  good  quality ;  but,  in  particular,  very  proper  for  cad 
work,  on  which  alone  the  workmen  were  employed  during 
two  vidts  which  I  paid'  to  the  cdablidnnent.  They  have  a 
very  able  direftor,  and  cad  not  only  the  mod  beautiful  round 
fire-doves,  according" to  the  antique  mode,  with  many  appro¬ 
priate  ornaments,  but  alfo  pots  and  other  veffels,  according 
to  the  demand  and  other  circumdances.  They  are  employed 
in  making  fuch  articles,  and  calling  the  raw  iron  into  the 
ufual  prifmatic  pigs,  which  is  afterwards  fu 
operation  of  the  different  hammers. 

JMotwith  (landing  the  great  extent  of  the  Budin^er  fored, 
and  the  private  woods  belonging  to  the  count  in  the  neigh¬ 
bourhood,  the  proprietors  of  this  iron -work  have  been  obliged 
to  purehafe  the  neceffary  charcoal  at  a  very  dear  rate,  and  to 
bring  fome  of  it  from  a  great  didance,  becaufe  the  numerous 
falt-works,glafs-houfes,and  other  fmaller  manufactories  in  the 
neighbourhood,  naturally  increafe  the  confumption  ;  and  the 
m any  rights  of  commonage  in  the  Budinger  foreft  belonging 
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fothe  adjacent  country,  and  the  neighbouring  towns  and  vil¬ 
lages,  who  employ  their  privileges  to  the  fulleft  extent,  are  a 
great  impediment  to  the  cultivation  of  timber. 

The  iron-ftone  for  this  work  is  procured  chiefly  from  the 
neighbouring  principality  of  Ifenberg-Birftein,  and  in  par¬ 
ticular  from  the  diftridl  of  YVenings,  near  which  there  have 
long  been  a  great  many  large  iron-ftone  works.  In  all  thefe 
the  iron-ftone  is  found  in  ftrata;  and  the  ftrata  in  general 
are  only  from  four  or  five  inches  to  one  foot  in  breadth ;  but 
in  the  above-mentioned  principal  work  they  are  fometimes 
from  one  to  two  fathoms  in  breadth,  but  at  prefent  they  have 
decreafed  to  two  or  three  feet.  The  iron-ftone  dug  up  from 
the  different  pits,  and  employed  at  the  Lilienftern  work,  is 
in  part  compact  brown  iron-ftone,  and  partly  brown  hematite, 
which  is  found  for  the  moft  part  in  pretty  round  hard  pieces 
without  much  variation.  It  is  exceedingly  argillaceous,  and 
fo  difficult  to  be  fufed,  that  it  requires  a  conffderable  addition 
of  calcareous  ftone,  a  large  quantity  of  which  is  found  in  the 
county  of  YVachterfbach.  In  this  diftridt,  at  prefent,  the 
work  has  only  a  few  iron-ftone  pits,  none  of  which  are  of 
much  importance:  one  of  them,  however,  on  account  of  the 
lingular  metallurgic  property  of  the  iron-ftone  it  produces, 
deferves  the  attention  of  mineralogifts. 

Under  the  exterior  cruft  there  firft  occurs  a  ftrong  ftratum 
of  white  and  red  fandftone  in  alternate  order,  which  extends 
to  the  diftance  of  feveral  miles  in  the  neighbourhood.  Under 
this  lies  a  gray  argillaceous  ftone,  which  feels  fomewhat  greafy, 
loft,  and  friable,  and  is  fcarcely  three  inches  in  thicknefs  :  be¬ 
low  this  there  is  a  ftratum  of  excellent  iron-ftone  of  equal 
thicknefs,  the  bottom  of  which  confifts  of  folid  fandftone,  of 
a  kind  of  millftone  which  frequently  occurs  in  thefe  diftri£!s. 
This  iron-ftone  is  different  from  every  other  kind  in  the 
neighbourhood  :  it  is  a  compact  argillaceous  iron-ftone  of  a 
reddifh  brown  colour  and  of  a  rough  fradfure,  fometimes 
mixed  with  (hells,  among  which  there  is  found,  though  very 
ieldom,  a  variety  which  has  a  fibrous  fracture,  with  an  al- 
moft  metallic  fplendour,  and  feems  worthy  of  further  exa¬ 
mination. 

When  I  viffted  this  work,  fome  maffes  of  this  compact 
iron-ftone  were  dug  up  which  contained  charcoal.  This 
charcoal  was  found  loofe  in  the  iron-ftone,  and  partly  grown 
into  its  fubftance  and  adhering  to  it.  By  what  natural  or 
artificial  fire  this  charcoal  was  burnt,  and  by  what  Angular 
revolution  it  was  'carried  to  the  depth  of  from  three  to  four 
fathoms,  and  there  fo  intimately  combined  with  the  iron- 
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ilone  that  it  Teems  to  form  one  body  with  it,  no  mirieralcJgift 
can  with  certainty  explain. 

The  hypothecs  which  I  have  ventured  to  form  of  this 
fingular  and  certainly  uncommon  fnbterranean  mixture  is, 
that  the  charcoal  was  burnt  in  the  neighbourhood  either  in 
the  ufual  manner  or  by  natural  fire,  and  that  Tome  fragments 
of  it,  by  fome  convulfion  of  nature,  were  thrown  to  the  above 
depth,  where  they  united  with  the  ferruginous  matter,  and 
by  thefe  means  produced  the  above  remarkable- -phenomenon. 
On  many  fragments  one  can  obferve  the  tranfition  of  the  not 
completely  burnt  wood  into  iron-flone;  even  the  bark  of  the 
wood,  actually  converted  into  iron-flone,  may  be  clearly  di- 
ftinguifhed  ;  and  the  perfectly  black  natural  or  artificial  char¬ 
coal,  pofTefling  all  the  properties  of  the  charcoal  of  burnt 
wood,  lies  undecompofed  in  it:  but  it  would  be  worth  while 
to  fubjeft  it  to  a  more  accurate  chemical  refearch,  in  order 
to  examine  its  component  parts.  I  hope  to  obtain,  by  one 
of  my  friends,  a  more  detailed  account  of  this  fnbterranean 
phsenomenon;  and  therefore  I  (ball  only  add  at  prelent,  that 
this  iron-flone  is  exceedingly  eafv  of  fufion,  and  fo  much  fo, 
that  it  is  ufed  as  a  flux  for  other  kinds,  and,  in  fome  meafure, 
indifpenfably  neceffarv  at  the  forges,  efpecially  when  call  ar¬ 
ticles  are  to  be  manufactured  with  advantage. 


VI I L  Memoir  on  the  Anatomy  of  Vegetables.  Head  before 
the  Phyjical  Clafs  of  the  Infitute  by  C.  Ml  REEL 

AOJ  the  FJementary  Organs . 

FTER  fludying  the  works  of  Duhamel,  Senebier,  De 
Sauflure,  and  feveral  other  philofaphers,  without  being  able 
to  form  any  fixed  opinion  of  the  internal  anatomy  of  vege¬ 
tables,  it  appeared  to  me  that  it  would  be  more  advantageous 
to  fludy  nature  in  her  own  works.  I  endeavoured  to  baniih 
from  my  mind  every  thing  fyflematic,  in  order  that  my  ob- 
fervations  might  be  free  from  every  kind  of  bias.  All  vege¬ 
tables  have  too  much  relation  in  the  mode  of  the  develop¬ 
ment  of  their  organization  not  to  exhibit  great  fimilitude. 
This  reflection,  which  naturally  prefents  itfelf  to  the  mind, 
induced  me  to  dire  ft  my  firfl  observations  to  one  fpecies.  I 
made  choice  of  the  elder,  as  having  a  loofer  texture,  and 
eafier  to  he  obferved,  than  that  of  many  other  vegetables. 
During  fix  months,  I  employed  all  the  known  precedes  for 
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acquiring  a  knowledge  of  the  organs  of  that  plant.  I  ufed 
comparatively  four  or  five  different  microfcopes ;  and,  when 
l  fuppofed  that  I  had  got  the  whole  feries  of  fa£ls,  I  tried 
the  fame  obfervations  on  a  great  number  of  other  vegetables. 
The  comparifons  I  then  made  greatly  contributed  to  give  me 
information  refpebfing  the  nature  and  form  of  the  organs; 
and  to  obviate,  by  every  mean  poffible,  the  illufions  which 
might  lead  me  into  a  falfe  path,  I  begged  C.  Maffey,  my 
friend  and  fellow-labourer,  to  revife  my  obfervations,  and  to 
examine  them  with  the  fevereft  critieifm.  His  obfervations 
compared  with  mine  have  either  confirmed  or  rectified  them. 

I  fhall  now  give  a  defeription  of  the  parts  which  I  call 
elementary  organs,  becaufe  all  the  other  organs  are  compofed 
of  them. 

Chap.  I. 

Of  thofe  Parts  which  are  dijlinguijhed  by  the  naked  Eye. 

Vegetables  in  general  are  compofed,  as  every  body  ma*y 
have  obferved,  of  foft  and  hard  parts.  Some,  indeed,  fuch 
as  mufhrooms  and  fuci,  feem  to  be  formed  entirely  of  a  ho¬ 
mogeneous  i’ubffance,  pretty  foft ;  but  this  clafs  is  not  very 
numerous. 

The  Item  of  the  moft  perfect  plants  prefents  at  its  furface 
a  coloured  fubftance  of  greater  or  lefs  thieknefs,  which  is  the 
bark.  It  adheres  ftrongly  to  the  interior  parts  in  a  great  many 
of  the  monocotyledons,  and  fometimes  even  is  confounded 
and  connected  with  them  in  fuch  a  manner  that  it  is  impof- 
fible  to  diftinguifh  them.  It  may  in  this  cafe  be  faid  that  no 
bark  exifts.  This  phenomenon  is  obferved  in  the  palms, 
gramineous  plants,  &c.  But  in  the  dicotyledons  and  fome 
monocotyledons  the  bark,  very  diftindt  from  the  reft  of  the 
tiffue,  forms  an  exterior  ftratum,  which  may  be  eafily  de¬ 
tached. 

Below  the  bark  is  found  the  wood  more  compact,  harder, 
and  more  connected  in  all  its  parts,  and  which  feems  to  be 
formed  of  longitudinal  fibres  ftronglv  cemented  to  each  other. 
In  the  monocotyledons  without  bark  there  is  found,  imme¬ 
diately  below  the  epidermis,  a  fine  tranfparent  membrane, 
which  is  the  exterior  part  of  the  vegetable. 

The  wood,  as  the  learned  Desfontaines  has  faid  in  his  ex¬ 
cellent  memoir  on  the  Comparative  Anatomy  of  Vegetables, 
is  diftributed  lengthwife  in  the  ftem  and  branches  of  the 
monocotyledons  in  delicate  threads:  thefe  threads  are  often 
parallel,  and  lometimes  convergent  one  towards  the  other; 
they  unite  one  and  one,  two  and  two,  or  divide  themfelves, 
and  become  ramified  in  threads  of  ftill  greater  finenefs.  All 
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thefe  threads  are  furrounded  with  a  foft,  elaftic,  Spongy  fub- 
dance,  eafily  torn,  and  generally  whitifh,  which  is  called  the 
pith,  and  to  which  I  fliall  give  the  name  of  farenchyme ,  that 
it  may  not  be  confounded  with  the,  pith  of  the  dicotyledon 
plants.  The  wood  of  the  latter,  lying  always  under  the  bark, 
is  not  divided  into  diflincl  threads  5  it  generally  forms  a  cy¬ 
linder,  in  the  centre  of  which  is  placed  the  pith,  as  in  a  cafe. 
Some  plants,  however,  evidently  furnifhed  with  two  cotyle¬ 
dons,  exhibit  ligneous  filaments  fimilar  to  thole  of  the  mo¬ 
nocotyledons,  running  along  the  whole  length  of  the  medul¬ 
lary  canal :  but  thefe  are  exceptions  which  do  not  deflroy  the 
general  rule. 

In  trees  or  fhrubs  with  two  cotyledons  there  are  almoft 
always  obferved  diftifnSt  lines  of  the  wood,  which  proceed 
from  the  pith,  traverfe  the  ligneous  cylinder,  and  end  at  the 
bark.  They  appear  on  the  tranfverfal  feet  ion  of  the  trunk, 
fle'm,  branches,  and  twigs,  like  the  hour- lines  of  a  dial. 
They  are  called  the  medullary  radii.  •  They  feldom  fhow 
themfelves  in  the  Items  of  the  dicotyledon  herbs,  and  do  not 
exilt  in  the  monocotyledons  either  herbaceous  or  ligneous. 

In  the  leaves,  flowers,  pericarpia,  &c.  there  are  found  alfo 
parts  of  greater  or  lefs  foftnefs,  and  greater  or  lefs  hardnefs., 
the  fubftahee  of  which  appears  to  be  fimilar  to  the  bark,  pith, 
or  wood. 

Such  are  the  different  parts  which  vegetables  exhibit  to 
the  naked  eye.  We  mult  now7  examine  the  elementary  or¬ 
gans  which  enter  into  their  compofition. 

Chap.  IT. 

the  Membranous  Tijfue . 

Vegetables  are  compofed  of  a  membranous  tiffue,  which 
varies  in  its  form  and  confidence,  not  only  in  the  different 
fpecies,  but  even  in  the  fame  individual.  I  (hall  not  here 
examine  whether  the  membranes  are  compofed  of  organic 
fibres,  ranged  clofe  to  each  other  and  united  by  a  gluten,  as 
fome  authors  affert.  This  fuppofition  is  fufceptible  neither 
of  flridt  demonfiraticn,  nor  a  formal  refutation;  it  is  one  of 
thofe  fyftems  which  amufe  the  mind  when  refearch  becomes 
fruitlefs.  I  fliall  content  myfelf  with  dating,  that,  whatever 
may  have  been  the  perfeverance  of  my  obfervations,  I  never 
obferved  real  fibres  in  vegetables;  the  filaments  to  which 
that  name  has  been  given  are  only  membranes,  which  tear 
into  longitudinal  dripes:  fuch  were  the  delicate  filaments 
which  Duhamel  feparated  from  a  bit  of  wood  which  he  ob¬ 
ferved  through  the  microfcope. 

The  membranous  tidue,  though  continued  in  all  its  parts, 
4  ~  forms 
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forms  two  kinds  of  different  organs;  the  cellular  tiffue,  and 
the  tubular  tiffue. 

Chap. in. 

Of  the  Cellular  Tiffue. 

This  tiffue  prefents  to  the  obferver  a  feries  of  membranous 
bags,  which  on  the  fir  ft  view  feern  to  have  no  communication 
with  each  other.  They  are  not  fmall  bladders  or  utriculi, 
as  moft  authors  affert;  they  are  a  membrane,  which  bends 
itfelf,  in  fomc  meafure,  to  form  vacuities  contiguous  to  each 
other.  In  the  parts  where  thefe  cells  experience  no  foreign 
preffure,  they  are  all  equally  dilated,  their  tranfverfal  and 
vertical  febtions  prefent  hexagons  fimilar  to  the  alveolae  of 
bee-hives ;  each  fide  of  thefe  geometrical  figures  is  com¬ 
mon  to  two  cells,  and  the  whole  tiffue  is  wonderfully  regu¬ 
lar:  but,  when  the  tiffue  is  compreffed,  the  hexagons  lofe 
their  fhape,  and  are  converted  fometimes  into  parallelograms 
more  or  lefs  elongated.  The  membranous  tides  of  the  cells 
are  exceedingly  thin  and  colourlefs  :  they  are  tranfparent  like 
glafs,  and  their  organization  is  fo  delicate,  that  it  cannot  be 
perceived  even  with  the  help  of  the  moft  powerful  micro- 
fcopes.  They  are  generally  filled  with  pores,  the  apertures 
of  which  do  not  certainly  exceed  the  300th  part  of  a  line; 
thefe  pores  are  bordered  with  fmall  unequal  and  glandulous 
rolls,  which  intercept  the  light,  and  refrabt  it  with  force 
when  they  receive  its  rays.  The  cellular  tiffue  is  fpongy, 
el-aft ic,  and  without  confidence;  when  immerfed  in  water 
it  becomes  altered,  and,  in  a  little  time,  is  even  deftroyed  : 
it  is  then  reduced  to  a  kind  of  mucilage.  Thefe  pores  efta- 
blifh  a  communication  between  one  cell  and  another,  and 
ferve  for  the  transfufion  of  the  juices  in  that  tiffue,  which  is 
exceedingly  flow.  I  nmft  alio  obferve,  that  it  is  not  a  con¬ 
ductor  ’of  the  fluids  dififufed  throughout  the  vegetable,  and 
that  it  produces  nothing  of  itfelf. 

I  have  faid  that  the  membranes  are  tranfparent  and  co¬ 
lourlefs :  when  the  tiffue  is  difengaged  from  every  foreign 
body,  this  is  true;  but  it  is  often  marked  by  colouring  fub- 
ftances,  which  tarnifh  its  tranfparency.  This  tiffue  exifts  in 
all  vegetables,  but  not  in  the  fame  proportion.  Mufti  rooms 
and  fuel  appeared  to  me  to  be  compofed  only  of  cellular  tif- 
lue.  The  bark  of  monocotyledons  and  dicotyledons  is  al- 
rnofi  entirely  formed  of  it :  in  thefe,  it  is  generally  fomewhat 
compreffed  between  the  epidermis  and  the  wood  ;  it  is  filled 
with  refinous  juices,  commonly  coloured  green,  but  fome¬ 
times  red  or  yellow,  according  to  the  nature  of  the  vegetable. 
This  gives  different  tints  to  the  epidermis,  which  is  nothing 

C  4  eife 
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elfe  than  the  exterior  fide  of  the  firft  row  of  cells,  as  the  illuf- 
trious  Malphigi  fuppofed.  The  pith  in  all  plants  is  com- 
pofed  of  hexagonal  cells.  In  herbaceous  plants,  and  parti¬ 
cularly  thofe  which  are  highly  fucculent,  thefe  ceils  are 
often  filled  with  juices  more  or  lefs  thick  or  coloured.  In 
ligneous  plants,  naturally  drier,  they  are,  on  the  other  hand, 
almoft  entirely  empty,  and  tranfparent.  The  cellular  tifiue 
in  bulbous  roots  is  pulpy  and  fucculent ;  in  the  cotyledons  it 
is  hard  and  brittle;  and  in  the  albumen  and  feeds  it  is  dry 
and  arid.  The  parenchyme  of  the  leaves,  of  the  bra&ese,  fti- 
pulae,  and  calyces,  is  formed  by  cells  filled  with  a  juice  alrnod 
always  coloured,  and  green.  The  rich  corollae,  which  di- 
fplay  to  the  light  the  elegance  of  their  forms  and  the  fplen- 
dour  of  their  colours,  but  of  which  the  beauty  and  frefhnefs 
vanifh  in  a  moment,  are  not  fo  thin  as  the  delicate  mem¬ 
branes  of  the  cellular  tiffiie  :  the  juices  which  fwell  the 
tranfparent  utriculi  of  which  they  are  formed  give  them 
thefe  colours ;  the  one  fometimes  diffufed  into  the  other  by 
imperceptible  tints,  fometimes  abruptly  oppofed,  and  height¬ 
ening  their  fplendour  by  the  contrad.  Here  the  cellular  tifiue 
is  fo  delicate,  that  the  flighted;  touch  is  fufiicient  to  alter  and 
tarnifh  it :  the  lead  prefi'ure  reduces  it  to  mucilage,  and  it 
appears  to  be  the  momentaueous  product  of  the  air  and 
water.  This  tifiue  is  obferved  alfo  in  the  damina  and  the 
pidils.  The  pollen,  that  fine  dud  which  contains  the  fubtile 
fluid  necefiary  for  fecundation,  appears  to  be  only  an  accu¬ 
mulation  of  (mail  bags  formed  of  the  cellular  tifiue :  in  a 
word,  it  is  this  tifiue  which,  by  dilating  itfelf,  produces  fuc¬ 
culent  fruits. 

The  cells  are  proportionally  more  abundant  in  herbs  than 
in  trees,  and  in  young  fhoots  than  in  old  timber.  The  embryo 
is  compofed  almoft  entirely  of  cellular  tifiue.  The  medullary 
radii,  which  extend  from  the  centre  to  the  circumference  in 
the  trunks  and  branches  of  trees  with  two  cotyledons,  are 
fometimes  alfo  nothing  but  a  thin  membrane  of  cells. 

[1  o  be  continued.] 


IX.  Method  of  whitening  the  Gray  Marine  Salt  to  ft  it 
for  domejlic  Purpofes  injlantaneonjly ,  and  without  the  Aid 
of  Heat.  By  Pa  jot  JDeschakmes* *. 

(jFRAY  or  unrefined  marine  fait,  as  every  body  knows,  is 
covered  with  a  tihn  earthy  crud  which  alters  more  or  lefs  its 
whitcnefs ;  and  it  is  a  matter  of  fome  confequence,  both  in 

*  From  thq  fame. 
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regard  to  cleanlinefs  and  healthy  to  purify  .it  from  this  hete¬ 
rogeneous  fubftance  which  covers  all  the  faces  of  its  cryftals. 
Hitherto  this  fait  has  been  purified  or  refined  only  by  fo- 
lution,  filtration,  or  precipitation,  according  as  the  opera¬ 
tion  is  performed  on  a  large  or  a  fmall  fcale,  and  then  by 
evaporation.  This  method  requires  time,  wood  or  charcoal, 
and  proper  veflTels.  Many  perlons,  however,  are  unacquainted 
with  this  procefs ;  fometimes  they  have  not  leifure  to  employ 
it ;  and  fometimes  they  have  neither  the  neceffarv  veffels  nor 
fuel. 

I  have  thought,  therefore,  that  a  procefs  which  requires 
neither  fire  nor  particular  veffels,  is  attended  with  no  expenfe, 
may  be  pra&ifed  at  all  times,  and  is  within  the  reach  of  every 
one,  might  be  of  general  utility.  This  method  is  as  follows i 
Take  four  ounces  of  gray  fait,  and,  if  dry,  befprinkle  it 
gently  with  water  till  it  be  only  what  is  called  moift ;  but  it 
will  be  very  feldom  neceflary  to  have  recourfe  to  this  opera¬ 
tion.  Put  the  fait  into  the  corner  of  a  table  napkin  or  piece 
of  linen  cloth,  and  form  the  cloth  into  a  kind  of  knot  or  bag, 
which  you  muft  hold  in  one  hand,  while  with  the  other  you 
rub  and  fhake  the  fait  againft  the  infide  of  the  cloth  for  the 
fpace  of  half  an  hour.  Then  fiiift  the  fait  to  another  place 
of  the  cloth,  fucceflively  repeating  the  fame  manoeuvre  fix, 
feven,  or  eight  times,  according  as  the  fait  is  more  or  lefs 
gray.  After  the  fait  has  been  rolled  for  the  firft  time,  the 
cloth  begins  to  exhibit  fpots  occafioned  by  the  earth  which 
the  fait  depofits,  and  of  which  the  intenfity  fenfibly  decreafes 
at  each  change  of  place  till  they  entirely  difappear.  In  ge¬ 
neral,  the  fait  muft  be  befprinkled  every  two  or  three  times 
that  its  place  is  changed.  The  bleaching  will  be  accelerated 
by  pounding  the  fait  flightly  before  it  is  befprinkled. 

After  two  or  three  afperfions  and  rubbings,  the  fait  is,  in 
general,  as  pure  and  white  as  that  refined,  according  to  the 
ufual  method,  by  folution  and  evaporation.  The  lofs  in  both 
cafes  is  nearly  the  fame;  that  is  to  fay,  about  an  eighth, 
when  the  fait  is  dry,  and  when  care  has  been  taken  at  each 
change  of  place  to  fhake  off'  the  grains  which  adhere  to  the 
cloth.  It  is,  for  the  moft  part,  the  whiteft  fait  that  adheres 
in  this  manner;  and  it  may  be  fhaken  off'  without  fear,  as 
the  earth  depofited  on  the  cloth  cannot  detach  itfelf  till  the 
cloth  is  dry.  The  gray  fait  of  commerce  contains  in  general 
12J  per  cent,  of  foreign  matters,  nearly  one-half  of  which  is 
water,  and  about  as  much  earth. 

This  procefs,  which  on  account  of  its  fimplicity  I  confider 
as  likely  to  become  ufeful  for  domeftic  purpofes,  might  per¬ 
haps  be  applicable  to  fait  manufactories  and  fait  refineries. 

X.  On 
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X:  On  the  Alteration  which  Light  produces  on  Led  ful pleu¬ 
ral  ed  Ar feme 9  known  under  the  Name  oj  Realgar.  Read 
in  the  French  Injliiute  by  B.  G.  Sage,  Director  of  the 
Firjl  School  of  Mines  *« 

jLilCHT  alters  the  red  colours  of  oxides  or  metallic  calces. 


Minium  as  well  as  red  oxide  of  mercury,  when  exported  to 
the  light,  becomes  black,  though  in  elofe  glafs  jars, 

One  of  the  moft  celebrated  che mills,  Scheele,  made  known 
that  muriate  of  lilver  loft  its  white  colour  by  light  even  when 
under  water.  The  fame  philolbpher,  having  decompofed  the 
light  by  means  of  a  prifm,  found  that  muriate  of  lilver,  here¬ 
tofore  known  under  the  name  of  l ana  cornea ,  was  coloured 


fn  4  feconds,  by 
In  25  feconds,  by 
In  29  feconds,  by 
In  37  feconds,  by 
In  5  minutes,  by 
In  12  minutes,  by 
In  20  minutes,  by 


the  violet  ray  ; 
the  purple  ray ; 
the  blue  ray; 
the  green  ray  ; 
the  yellow  ray ; 
the  orange  ray ; 
the  red  ray. 


Native  realgar,  which  is  found  in  confiderable  mafles  among? 
the  volcanic  productions  of  Japan,  is  of  a  brilliant  purple 
red  when  it  has  been  poll  (bed.  Large  malfes  of  it  are  found 
alfb  in  the  tin  mines  in  the  province  of  Kianfu,  five  days 
journey  from  Nankin.  ~  Le  Camus  had  a  piece  of  it  which 
weighed  twenty-eight  pounds.  The  fame  natural  ill  has 
feme  worked  realgar,  in  the  centre  of  which  there  is  a  vein 
of  calcareous  fpar.  The  Chinefe  and  Indians  employ  it  for 
making  pagodas  and  vafes.  Having  put  one  of  thefe  pagodas 
into  a  glafs  cafe,  to  which  'neither  the  fun  nor  external  air 
had  any  access,  I  found,  fornc  months  after,  that  the  pagoda 
had  loll  its  brilliancy  and  its  red  colour,  and  was  covered 
with  an  efflorescence  of  an  orange-yellow  colour,  which 
readily  detached  itfelf  and  fell  on  the  (land  :  having  collecled 
this  effiorefcence,  and  fufed  it  in  a  crucible,  it  prefented 
realgar.’ 

I  have  made  known  that  orpiment,  or  yellow  ore  of  arfenic, 
the  flakes  of  which  are  of  a  brilliant  golden-yellow  colour, 
and  femi-tranfparent,  pafles  to  the  ftate  of  realgar,  or  fuL 
phurated  red  ore  of  arfenic,  when  fufed  or  fublunated.  I 
have  prefented  to  the  Inftitute  a  piece  of  orpiment,  a  part  of 
which  I  have  made  to  pafs  to  the  date  of  realgar  by  applying 
beneath  it  the  flame  of  a  taper  by  means  of  a  blowpipe:  for 
this  purpofe,  the  flame  rnuft  not  be  too  ttrong. 

*  From  the  fame, 

Pott 
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Pott  has  made  known  that  orpiment  contains  only  a 
tenth  of  fulphur,  As  this  fubftance  pattfes  to  the  hate  of 
realgar  merely  by  the  action  of  heat,  and  afterwards  repaffes 
to  the  hate  of  orpiment  by  the  contaCt  of  lights  it  is  evident 
that  thefe  two  fubftances,  fo  different  in  colour,  are  compofed 
of  the  fame  elements.  Having  taken  the  realgar  pagoda  from 
the  glafs  cafe,  I  faw  that  a  part  of  it,  which  had  not  been 
expofed  to  the  immediate  contact  of  the  light,  had  retained 
its  colour  and  brilliancy. 

The  realgar  which  is  fublimated  at  the  Solfaterra  under  the 
form  of  oCtaedral  cryftals,  known  under  the  name  of  ruby  of 
arfenic ,  efflorefces  alfo  by  the  light. 


XI.  The  Marquis  of  IVorcefler  s  Scantlings  of  Inventions . 

[This  little  tract,  firit  publifhed  in  165;,  being  not  eafy  to  be  met  with, 
we  infert  a  copy  of  it  at  the  requeft  of  a  number  of  our  readers,  and 
we  hatter  our  [elves  it  will  be  acceptable  to  all  of  them.] 

A  Century  of  the  Names  and  Scantlings  of  Inventions  hy  me 

already  pradlfed . 

_ t  I.  Seals  abundantly  flgnlficant . 

OEVERAL  forts  of  feals,  fome  fhowing  by  fcrews,  others 
by  gages  fattening  or  unfaftening  all  the  marks  at  once; 
others  by  additional  points  and  imaginary  places,  propor¬ 
tionable  to  ordinary  efeocheons  and  feals  at  arms,  each  way 
palpably  and  pun&ually  fetting  down  (yet  private  from  all 
others  but  the  owner,  and  by  his  affent)  the  day  of  the 
month,  the  day  of  the  week,  the  month  of  the  year,  the 
year  of  our  Lord,  the  names  of  the  witneffes,  and  the  indi¬ 
vidual  place  where  any  thing  was  fealed,  though  in  ten  thou- 
fand  feveral  places,  together  with  the  very  number  of  lines 
contained  in  a  contract,  whereby  faifification  may  be  difco- 
vered,  and  manifeftly  proved,  being  upon  good  grounds  fuf- 
pe£ted. 

Upon  any  of  thefe  feals  a  man  may  keep  accounts  of  re¬ 
ceipts  and  difburfemerits  from  one  farthing  to  an  hundred 
millions,  punctually  fhowing  each  pound,  {lulling,  penny, 
or  farthing. 

By  thefe  feals  likewife  any  letter,  through  written  but  in 
Englifh,  may  be  read  and  underttood  in  eight  feveral  lan¬ 
guages,  and  in  Englifh  itfelf  to  clean  contrary  and  different 
fenfe,  unknown  to  any  but  the  correfpondent,  and  not  to  be 
read  or  underttood  by  him  neither,  if  opened  before  it  arrive 
unto  him  ;  fo  that  neither  threats,  nor  hopes  of  reward,  can 

make 
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make  him  reveal  the  fecret,  the  letter  having  been  inter¬ 
cepted,  and  firft  opened  by  the  enemy. 

II.  Seals  private  and  particular  to  each  Owner. 

How  ten  thoufand  perfons  may  ufe  thefe  Teals  to  all  and 
every  of  the  purpofes  aforefaid,  and  yet  keep  their  fecrets 
from  any  but  whom  they  pleafe. 

III.  A  One-line  Cypher. 

A  cypher  and  character  To  contrived,  that  one  line,  with¬ 
out  returns  and  circumflexes,  hands  for  each  and  every  of  the 
twenty-four  letters;  and  as  ready  to  be  made  for  the  one 
letter  as  the  other. 

IV.  Reduced  to  a  Point. 

This  invention,  refined  and  fo  abbreviated,  that  a  point  only 
fhoweth  diftin&ly  and  fignificantly  any  of  the  twenty-four 
letters;  and  thefe  very  points  to  be  made  with  two  pens,  fo 
that  no  time  will  be  loll,  but  as  one  finger  rifeth  the  other 
may  make  the  following  letter,  never  clogging  the  memory 
with  feveral  figures  for  words  and  combination  of  letters; 
which  with  eafe,  and  void  of  confufion,  are  thus  fpeedily  and 
punctually,  letter  for  letter,  fet  down  by  naked  and  not  mul¬ 
tiplied  points.  And  nothing  can  be  lefs  than  a  point,  the 
mathematical  definition  of  being  cujus  pars  nulla.  And  of  a 
motion  no  fwifter  imaginable  than  femiquavers  or  releflies, 
yet  applicable  to  this  manner  of  writing. 

V.  Varied  fignificantly  to  all  the  Twenty -four  Tetters. 

A  way  by  circular  motion,  either  along  a  rule  or  ringwife, 
to  vary  any  alphabet,  even  this  of  points,  fo  that  the  felf- 
fame  point  individually  placed,  without  the  lead  additional 
mark  or  variation  of  place,  {hall  (land  for  all  the  twenty-four 
letters,  and  not  for  the  fame  letter  twice  in  ten  fheets  writ¬ 
ing  ;  yet  as  eafily  and  certainly  read  and  known,  as  if  it  flood 
but  for  one  and  the  felf-fame  letter  conflantly  fignified. 

VI.  A  mute  and  perfect  Difcotirfe  by  Colours . 

How  at  a  window,  as  far  as  eve  can  difeover  black  from 
white,  a  man  may  hold  dilcourfe  with  his  correfpondent, 
without  noife  made  or  notice  taken;  being,  according  to 
occafion  given  and  means  afforded,  ex  re  natd ,  and  no  need 
of  provifion  beforehand ;  though  much  better  if  forefeen, 
and  means  prepared  for  it,  and  a  premeditated  courfe  taken 
by  mutual  con  fen  t  of  parties. 

VII.  To  hold  the  fame  by  Night. 

night  as  well  as  by  day,  though  as  dark 

VIII.  To 


A  way  to  do  it  by 
as  pitch  is  black. 
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VIII.  To  level  Cannons  by  Night . 

A  way  how  to  level  and  (hoot  cannon  by  night  as  well  as 
by  day,  and  as  directly  ;  without  a  platform  or  meafures  taken 
by  day,  yet  by  a  plain  and  infallible  rule. 

IX.  A  Ship-defroying  Engine . 

An  engine,  portable  in  one’s  pocket,  which  may  be  carried 
and  fattened  on  the  infide  of  the  greateft  (hip,  tanqnam  aliud 
agens ,  and  at  any  appointed  minute,  though  a  week  after, 
either  of  day  or  night,  it  fhall  irrecoverably  fink  that  (hip. 

X.  How  to  be  faftened  from  aloof  and  under  Water . 

A  way  from  a  mile  off  to  dive  and  fatten  a  like  engine  to 
any  (hip,  fo  as  it  may  punctually  work  the  fame  effeCt  either 
for  time  or  execution. 

XI.  How  to  prevent  both . 

How  to  prevent  and  fafeguard  any  (hip  from  fuch  an  at¬ 
tempt  by  day  or  night. 

XII.  An  unf  likable  Ship . 

A  way  to  make  a  (hip  not  pottible  to  be  funk  though  (hot 
an  hundred  times  betwixt  wind  and  water  by  cannon,  and 
fhonld  lofe  a  whole  plank,  vet  in  half  an  hour’s  time  (hould 
be  made  as  fit  to  fail  as  before. 

XIII.  Falfe  defraying  Decks. 

% 

How  to  make  fuch  falfe  decks  as  in  a  moment  {hould  kill 
and  take  prifoners  as  many  as  {hould  board  the  (hip,  without 
blowing  the  decks  up,  ordeftroying  them  from  being  reduci¬ 
ble,  and  in  a  quarter  of  an  hour’s  time  (hould  recover  their 
former  thape,  and  to  be  made  fit  fbr  any  employment  with¬ 
out  difcovering  the  fecret. 

XIV.  Multiplied  Strength  in  little  Room . 

How  to  bring  a  force  to  weigh  up  an  anchor,  or  to 
do  any  forcible  exploit  in  the  narrowed  or  loweft  room  in 
any  (hip,  where  few  hands  (hall  do  the  work  of  many;  and 
many  hands  applicable  to  the  fame  force,  fome  (landing, 
others  fitting,  and  by  virtue  of  their  feveral  helps  a  great 
force  augmented  in  little  room,  as  effectual  as  if  there  were 
•fufficient  fpace  to  go  about  with  an  axle-tree,  and  work  far 
from  the  centre. 

XV.  A  Boat  driving  againf  Wind  and  Tide * 

A  way  how  to  make  a  boat  work  itfelf  againft  wind  and 
tide,  yea  both  without  the  help  of,  man  or  bead ;  yet  fo  that 

the 
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the  wind  or  tide,  though  dire&ly  oppofitc,  fhall  force  the 
£hip  or  boat  againft  itfelr  and  in  no  point  of  the  compafs, 
but  it  fhall  be  as  effectual  as  if  the  wind  were  in  the  pupp, 
or  the  flream  actually  with  the  courfe  it  is  to  fleer,  according 
to  which  the  oars  fhall  row,  and  neceffary  motions  work  and 
move  towards  the  defired  port  or  point  of  the  compafs. 

XVI.  A  Sea  failing  Fort. 

How  to  make  a  fea-caftle  or  fortification  cannon  proof, 
and  capable  of  a  thoufand  men,  yet  failable  at  pleafure  to 
defend  a  paflage,  or  in  an  hour’s  time  to  divide  itfelf  into 
three  {hips  as  fit  and  trimmed  to  fail  as  before ;  and  even 
whilft  it  is  a  fort  or  cable  they  {hall  be  unanimoufly  fleered, 
and  effectually  be  driven  by  an  indifferent  flrong  wind. 

XVII.  A  pleaf ant  floating  Garden. 

How  to  make  upon  the  Thames  a  floating  garden  of 
pleafure,  with  trees,  flowers,  banqueting- houfes,  and  foun¬ 
tains,  flews  for  all  kind  of  fifhes,  a  referve  for  fnow  to 
keep  wine  in,  delicate  bathincr-plaees,  and  the  like ;  with 
muflc  made  with  mills :  and  all  in  the  midfl  of  the  flream, 
where  it  is  mofl  rapid. 

XVIII.  An  Hour-glafs  Fountain . 

An  artificial  fountain  to  be  turned  like  an  hour-glafs,  by  a 
child,  in  the  twinkling  of  an  eye,  it  holding  great  quantity  of 
water,  and  of  force  fufficient  to  make  fnow,  ice,  and  thunder, 
with  a  chirping  and  Tinging  of  birds,  and  {bowing  of  feveral 
fhapes  and  effects  ufual  to  fountains  of  pleafure. 

XIX.  A  Coach -faving  Engine. 

A  little  engine  within  a  coach,  whereby  a  child  may  flop 
it,  and  fecure  all  perfons  within  it,  and  the  Coachman  him- 
felf,  though  the  horfes  be  never  fo  unruly  in  a  full  career; 
a  child  being  fufficiently  capable  to  loofen  them  in  what  pof- 
ture  foever  they  fhould  have  put  themfelves,  turning  never 
fo  fhort  j  for  a  child  can  do  it  in  the  twinkling  of  an  eye. 

XX.  A  Balance  Water -work. 

How  to  bring  up  water  balance-wife,  fo  that  as  little 
weight  or  force  as  will  turn  a  balance  will  be  only  needful, 
more  than  the  weight  of  the  water  within  the  buckets, 
which,  counterpoifed,  empty  themfelves  one  into  the  other, 
the  uppermofl  yielding  its  water  (how  great  a  quantity  fo- 
everit  holds)  at  the  fe  If- fa  me  time  the  lowermofl  taketh  it 
in,  though  it  be  an  hundred  fathom  high. 

<  XXI.  A  Bucket  Fountain. 

How  to  raife  water  eonftantly,  with  two  buckets  only,  day 

and 
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and  night,  without  any  other  force  than  its  own  motion, 
ufing  not  fo  much  as  any  force,  wheel,  or  fucker,  nor  more 
pulleys  than  one,  on  which  the  cord  or  chain  rolleth  with 
a  bucket  fattened  at  each  end.  This,  1  confefs,  I  have  feem 
and  learned  of  the  great  mathematician  Claudius  his  (indies, 
at  Rome,  he  having  made  a  prefent  thereof  unto  a  cardinal ; 
and  I  defire  not  to  own  any  other  men’s  inventions,  but  if  I 
iet  down  any,  to  nominate  like  wife  the  inventor. 

XXII.  An  ebling  and  flowing  Paver, 

To  make  a  river  in  a  garden  to  ebb  and  flow  conftantly, 
though  twenty  foot  over,  with  a  child’s  force,  in  fome  private 
room  or  place  out  of  fight,  and  a  competent  diftance  from  it. 

XXIII.  An  ebbing  and  flowing  Caffe-clock, 

To  fet  a  clock  in  a  cattle,  the  water  filling  the  trenches 
about  it;  it  (hall  (how,  by  ebbing  and  flowing,  the  hours, 
minutes  and  feconds,  and  all  the  comprehenfible  motions  of 
the  heavens,  and  counterlib'ration  of  the  earth,  according  to 
Copernicus. 

XXIV.  A  Strength-increafng  Spring, 

ITow  to  increafe  the  ftrength  of  a  fpring  to  fuch  an  height, 
as  to  (hoot  bumbafles,  and  bullets  of  an  hundred  pound 
weight  a  fteeple  height,  and  a  quarter  of  a  mile  off  and  more, 
flone- bow- wife,  admirable  for  fire-works  and  aftonifliing  of 
befieged  cities,  when  without  warning  given  by  node  they 
find  themfelves  fo  forcibly  and  dangcrouily  furprifed. 

XXV.  A  double  drawing  Engine  for  Weights. 

Haw  to  make  a  weight  that  cannot  take  up  an  hundred 
pound,  and  yet  (hall  take  up  two  hundred  pound,  and  at 
the  felf-fame  diftance  from  the  centre  ;  and  fo  proportionably 
to  millions  of  pounds. 

XXVI.  A  to- and- fro  Lever . 

To  raife  weight  as  well  and  as  forcibly  with  the  drawing 
back  of  the  lever,  as  with  the  thrufting  it  forwards;  and  by 
that  means  to  lofe  no  time  in  motion  or  ftrength.  This  I  faw 
in  the  arfenal  at  Venice. 

XXVII,  A  moft  eafy  Level  Draught . 

A  way  to  remove  to  and  fro  huge  weights,  with  a  moft  in- 
confiderable  ftrength,  from  place  to  place.  For  example,  ten 
ton  with  ten  pounds,  and  lefs ;  the  fa  id  ten  pounds  not' to  fall 
lower  than  it  makes  the  ten  ton  to  advance  or  retreat  upon  a 
level, 
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XXVIII.  A  portable  Bridge • 

A  bridge,  portable  in  a  cart  with  fix  horfes,  which  in  a 
few  hours  time  may  be  placed  over  a  river  half  a  mile  broad, 
whereon  with  much  expedition  may  be  traniported  horfe, 
foot,  and  cannon. 

XXIX.  A  moveable  Fortification . 

A  portable  fortification  able  to  contain  five  hundred  fight¬ 
ing  men,  and  yet  in  fix  hours  time  may  be  fet  up,  and  made 
cannon  proof,  upon  the  fide  of  a  river  or  pafs,  with  cannon 
mounted  upon  it,  and  as  complete  as  a  regular  fortification, 
^  with  half  moons  and  counterfcarps. 

XXX.  A  rifng  Bulwark . 

A  way  in  one  night’s  time  to  raife  a  bulwark  twenty  or 
thirty  foot  high,  cannon  proof,  and  cannon  mounted  upon 
it,  with  men  to  overlook,  command  and  batter  a  town ;  for, 
though  it  contain  but  four  pieces,  they  fhall  be  able  to  dis¬ 
charge  two  hundred  bullets  each  hour. 

XXXI.  An  approaching  Blind . 

A  way  how  fafely  and  fpeedily  to  make  an  approach  to  a 
caftle  or  town  wall,  and  over  the  very  ditch,  at  noon  day. 

XXXII.  An  univerfal  Char  abler. 

How  to  compofe  an  univerfal  character  methodical  and 
eafy  to  be  written,  yet  intelligible  in  any  language;  fo  that, 
if  an  Englifhman  write  it  in  Englifh,  a  Frenchman,  Italian, 
Spaniard, Irifh,  Welfh,  being  fcholars;  yea,  Grecian  or  He- 
brean.  Shall  as  perfedly  underftand  it  in  their  own  tongue  as 
if  they  were  perfedt  Englifh,  difiinguifhing  the  verbs  from 
nouns,  the  numbers,  tenfes,  and  cafes,  as  properly  exprefifed 
in  their  own  language  as  it  was  written  in  Englifh. 

XXXIII.  A  Needle  Alphabet . 

To  write  with  a  needle  and  thread,  white,  or  any  colour 
upon  white,  or  any  other  colour,  fo  that  one  flitch  fhall  fig- 
nificantly  fhow  any  letter,  and  as  readily  and  as  eafily  {how 
the  one  letter  as  the  other,  and  fit  for  any  language. 

XXXIV.  A  knotted  String  Alphabet . 

To  write  by  a  knotted  filk  firing,  fo  that  every  knot  fhall 
fignify  any  letter  with  comma,  full  point,  or  interrogation* 
and  as  legible  as  with  pen  and  ink  upon  white  paper. 

XXXV.  A  Fringe  Alphabet. 

The  like  by  the  fringe  of  gloves. 

XXXVI.  A  Bracelet  Alphabet . 

By  bringing  of  bracelets. 
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XXXVII.  A  Pinched  Glove  Alphabet . 

By  pincked  gloves. 

XXXVIII.  A  Sieve  Alphabet . 

By  holes  in  the  bottom  of  a  fieve. 

XXXIX.  A  Lanthorn  Alphabet , 

By  a  lattin  or  plate  lanthorn. 

XL.  An  Alphabet  by  the  Smell — -XLf .  Tajle — XLII.  Touch . 

By  the  fmell — -by  the  tafte — by  the  touch. — By  thefe  three 
fenfes  as  perfectly,  diftindtly,  and  uncon  fu  fed  ly,  yea,  as  rea¬ 
dily,  as  by  the  fight. 

XLII I.  A  JTariathn  of  all  and  each  of  thefe . 

How  to  vary  each  of  thefe,  fo  that  ten  thoufand  may 
know  them,  and  yet  keep  the  underftanding  part  from  any 
but  their  correfpondent. 

XLIV.  A  Key-piftol. 

To  make  a  key  of  a  chamber  door,  which  to  your  fight  hath 
its  wards  and  rofe-pipe,  but  paper- thick,  and  yet  at  pleafure, 
in  a  minute  of  an  hour,  fhall  become  a  perfedf  piftol,  capable 
to  fhoot  through  a  breaft-plate,  commonly  of  carabine-proof, 
with  prime,  powder,  and  firelock,  undifcoverable  in  a  Gran¬ 
ger’s  hand.  ...  * 

XLV.  A  mojl  conceited  Tinder-box . 

How  to  light  a  fire  and  a  candle  at  what  hour  of  the  night 
one  awaketh,  without  riling  or  putting  one’s  hand  out  of  the 
bed.  And  the  fame  thing  becomes  a  ferviceable  piftol  at 
pleafure ;  yet  by  a  Granger,  not  knowing  the  fecret,  feemeth 
but  a  dextrous  tinder-box. 

XLVI.  An  artificial  Bird . 

How  to  make  an  artificial  bird  to  fly  which  way  and  as 
Jong  as  one  pleafeth,  by  or  againft  the  wind,  fometimes 
chirping,  other  times  hovering,  ftill  tending  the  way  it  is 
defigned  for. 

XLVI  I.  An  Hour  Water -ball. 

To  make  a  ball  of  any  metal,  which  thrown  into  a  pool  or 
pail  of  water  filial  1  prefently  rife  from  the  bottom,  and  con- 
ftantly  fihow,  by  the  fuperficies  of  the  water,  the  hour  of  the 
day  or  night,  never  riling  more  out  of  the  water  than  juft  to 
the  minute  it  Ihoweth  of  each  quarter  of  the  hour;  and  if  by 
force  kept  under  watyr,  yet  the  time  is  not  loft,  but  recovered 
as  foon  as  it  is  permitted  to  rife  to  the  fuperficies  of  the  water. 
Vol.  XIII.  No.  49.  D  XLVIII.  A 
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XLVIII.  A  f crewed  Afcent  of  Stairs . 

A  fcrewed  afcent,  in  (lead  of  flairs,  with  fit  landing  places 
to  the  befl  chambers  of  each  (lory,  with  back  flairs  within 
the  noell  of  it,  convenient  for  fervants  to  pafs  up  and  down  to 
the  inward  rooms  of  them  unfeen  and  private. 

XLIX.  A  Tobacco-tongs  Engine . 

A  portable  engine,  in  way  of  a  tobacco- tongs,  whereby  a 
man  may  get  over  a  wall,  or  get  up  again  being  come  down, 
finding  the  coafl  proving  unfecure  unto  him. 

L.  A  Pocket  Ladder . 

A  complete  light  portable  ladder,  which  taken  out  of  one’s 
pocket,  may  be  by  himfelf  faflened  an  hundred  foot  high  to 
get  up  by  from  the  ground. 

LI.  A  Rule  of  Gradation . 

A  rule  of  gradation,  which  with  eafe  and  method  reduceth 
all  things  to  a  private  correfpondence,  moll  ufeful  for  fecret 
intelligence. 

LII.  A  myfical  Jangling  of  Bells . 

How  to  fignify  words  and  a  perfedt  difeourfe  by  jangling 
of  bells  of  any  parifh  church,  or  by  any  mufical  inftrument 
within  hearing,  in  a  feeming  way  of  tuning  it ;  or  of  an  un~ 
fkilful  beginner. 

o  •  > 

LII I.  An  Hollo-whig  of  a  Water-fcrew . 

A  way  how  to  make  hollow  and  cover  a  water-fcrew  as  big 
and  as  long  a9  one  pleafeth,  in  an  eafy  and  cheap  way. 

LIV.  A  tranj t parent  Water-fcrew . 

How  to  make  a  water-fcrew  tight  and  yet.tranfparent,  and 
free  from  breaking;  but  fo  clear,  that  one  may  palpably  lee 
the  water,  or  any  heavy  thing,  how  and  why  it  is  mounted 
by  turning. 

LV.  A  double  Water-fcrew, 

A  double  water-fcrew,  the  innermoft  to  mount  the  water, 
and  the  outermofl  for  it  to  defeend  more  in  number  of 
threads,  and  confequently  in  quantity  of  water,  though  much 
{horter  than  the  innermoft  ferew  by  which  the  water  afeend- 
eth  ;  a  moft  extraordinary  help  for  the  turning  of  the  ferew 
to  make  the  water  rife. 

LYI.  An  advantageous  Change  of  Centres. 

To  provide  and  make  that  all  the  weights  of  the  defeending 
lide  of  a  wheel  fhall  be  perpetually  further  from  the  centre, 
than  thofe  of  the  mounting  lide,  and  yet  equal  in  number 
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and  heft  to  the  one  fide  as  the  other.  A  rnoft  incredible 
thing*  if  not  feen,  but  tried  before  the  late  king  (ofbleflfed 
memory)  in  the  Tower*  by  my  dire&ions,  two  extraordinary 
ambaftadors  accompanying  his  majefly,  and  the  duke  of 
Richmond  and  duke  Hamilton,  with  moft  of  the  court,  at¬ 
tending  him.  The  wheel  was  fourteen  foot  over,  and  forty 
weights  of  fifty  pounds  apiece.  Sir  William  Balfour,  then 
lieutenant  of  the  Tower,  can  juftify  it,  with  feveral  others. 
They  all  faw,  that  no  fooner  thefe  great  weights  palled  the 
diameter-line  of  the  lower  fide,  but  they  hung  a  foot  further 
from  the  centre,  nor  no  fooner  palled  the  diameter-line  of 
the  upper  fide,  but  they  hung  a  foot  nearer.  Be  pleafed  to 
judge  the  confequence. 

LVII.  A  confant  Water -f  owing  and  ebbing  A lotion . 

An  ebbing  and  flowing  water-work  in  two  veffels,  into 
either  of  which,  the  water  handing  at  a  level,  if  a  globe  be 
caftin,  inftead  of  riling  it  prefently  ebbeth,  and  fo  remaineth 
until  a  like  globe  be  caft  into  the  other  veflel ;  which  the 
water  is  no  fooner  fenfible  of,  but  that  vefTel  prefently  ebbeth, 
and  the  other  floweth,  and  fo  continueth  ebbing  and  flowing 
until  one  or  both  of  the  globes  be  taken  out,  working  fome 
little  effeft  befides  its  own  motion,  without  the  help  of  any 
man  within  fight  or  hearing;  but  if  either  of  the  globes  be 
taken  out,  with  ever  fo  fwift  or  eafy  a  motion,  at  the  very 
inftant  the  ebbing  and  flowing  ceafeth ;  for  if  during  the 
ebbing  you  take  out  the  globe,  the  water  of  that  veflel  pre- 
fently  returneth  to  flow,  and  never  ebbeth  after,  until  the 
globe  be  returned  into  it,  and  then  the  motion  beginneth  as 
before. 

LV1II.  A 71  often- dif charging  Pijlol. 

How  to  make  a  piftol  to  difcharge  a  dozen  times  with  one 
joading,  and  without  fo  much  as  once  new  priming  recjui- 
fite,  or  to  change  it  out  of  one  hand  into  the  other,"  or  fifop 
one’s  horfe.  . 

LIX.  An  ef gecial  IVay  for  Carabines . 

Another  way  as  faft:  and  effectual,  but  more  proper  for  ca¬ 
rabines. 

•  LX.  A  FI afk- charger. 

A  way  with  a  flafk  appropriated  unto  it,  which  will  furnifh 
either  piftol  or  carabine  with  a  dozen  charges  in  three  mi¬ 
nutes  time,  to  do  the  whole  execution  of  a  dozen  fliots,  as 
loon  as  one  pleafeth,  proportionably. 

LXI.  A  Way  for  Mufkets. 

A  third  way,  and  particular  for  mufkets,  without  taking 
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them  from  their  refts  to  charge  or  prime,  to  a  like  execution, 
and  as  fait  as  the  flail:,  the  mu  fleet  containing  but  one  charge- 
at  a  time. 

LXIL  A  Way  for  a  Harquehitfs — a  Crock. 

A  way  for  a  harquebufs,  a  crock.  Or  (hip-mufket,  fix  upon 
a  carriage,  {hooting  with  fuch  expedition,  as  without  danger 
one  may  charge,  level,  and  difeharge  them  fixty  times  in  a 
minute  of  an  hour,  two  or  three  together. 

LXIII.  For  Sakers  and  Minyons. 

A  fixth  way,  molt  excellent  for  fakers,  differing  from  the 
other,  vet  as  fwift. 

LXIV.  For  the  higgejl  Cannon . 

A  feventb,  tried  and  approved  before  the  late  king  (of  ever 
bleffed  memory)  and  an  hundred  lords  and  commons,  in  a 
cannon  of  eight  inches  half  quarter,  to  {hoot  bullets  of  64  lbs. 
weight,  and  24  lbs.  of  powder,  twenty  times  in  fix  mi¬ 
nutes  ;  fo  clear  from  danger,  that  after  all  were  difeharged, 
a  pound  of  butter  did  not  melt  being  laid  upon  the  cannon- 
breech,  nor  the  green  oil  difcoloured  that  was  firll  anointed 
and  ufed  between  the  barrel  thereof  and  the  engine,  having 
never  in  it,  nor  within  fix  foot,  but  one  charge  at  a  time. 

LXV.  For  a  whole  Side  of  Ship  Mujkets. 

A  way  that  one  man  in  the  cabin  may  govern  the  whole 
fide  of  {hip-mufltets-,-  to  the  number  (if  need  require)  of  2  or 
3000  {hots. 

LXV I.  For  guarding  fever al  Advenues  to  a  Town. 

A  way  that  againft  feveral  advenues  to  a  fort  or  cattle,  one 
man  may  charge  fifty  cannons  playing,  and  {topping  when 
he  pleafeth,  though  out  of  fight  of  the  cannon. 

LX VI I.  For  Mufketoms  on  Horfehack. 

A  rare  way  likewife  for  mufketoons  fallened  to  the  pommel 
of  the  faddle,  fo  that  a  common  trooper  cannot  mifs  to  charge 
them  with  twenty  or  thirty  bullets  at  a  time,  even  in  full  career. 

“When  firft  I  gave  my  thoughts  to  make  guns  {hoot often, 

I  thought  there  had  been  but  one  only  exquifite  way  inventi- 
ble,  yet  by  feveral  trials,  and  much  charge,  I  have  perfectly 
tried  all  thefe.” 

LXV  I II.  A  Fire  Wat  er-*  work. 

An  admirable  and  moll  forcible  way  to  drive  up  water  by 
fire,  not  by  drawing  or  fucking  it  upwards,  for  that  mud  be 
as  the  philofopher  calleth  it,  intra  fphdram  adivitatis ,  which 
is  hut  at  fuch  a  diftance.  But  this  way  hath  no  bounder,  if 
the  veffcls  he  firong  enough  y  for  I  have  taken  a  piece  of  a 
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whole  cannon,  whereof  the  end  was  bur  ft,  and  filled  it  three 
quarters  full  of  water,  (topping  and  fcrelving  up  the  broken 
end;  as  alfo  the  touch-hole;  and  making  a  conftant  fire 
under  it,  within  24  hours  it  burft  and  made  a  great  crack: 
fo  that  having  a  way  to  make  my.  veftels  fo  that  they  are 
strengthened  by  the  force  within  them,  and  the  one  to  fijl 
after  the  other.  I  have  feen  the  water  run  like  a  conftant 
fountain- dream  ’forty  foot  high  ;  one  vefiel  of  water  rarefied 
by  fire,  driveth  up  forty  of  cold  water.  And  a  man  that  fends 
the  work  is  but  tb  turn  two  cocks,  that  one  vefiel  of  water 
being  confumcd,  another  begins  to  force  and  refill  with  cold 
water,  and  fo  fuecefiively,  the  fire  being  tended  and  kept 
conftant,  which  the  felf-fame  perfon  may  likewife  abun¬ 
dantly  perform  in  the  interim  between  the  neceftity  of  turn¬ 
ing  the  (aid  cocks. 

LXIX.  A  triangle  Keg. 

A  way  how  a  little  triangle  ferewed  key,  not  weighing  a 
{hilling,  (hall  be  capable  and  ftrong  enough  to  bolt  and  un¬ 
bolt  round  about  a  great  cheft  an  hundred  bolts  through  fifty 
fiaples,  two  in  each,  with  a  direct  contrary  motion,  and  as 
many  more  from  both  (ides  and  ends,  and  at  the  felf-fame 
time  (hall  fa  (fen  it  to  the  place  beyond  a  man’s  natural 
ftrength  to  take  it  away ;  and  in  one  and  the  fame  turn  both 
locketh  and  openeth  it.  .  i- 

•  LXX.  A  Rafe  Key. 

A  key  with  a  rofe- turning  pipe,  and  two  rofes  pierced 
through  end  wife  the  bit  thereof,  with  feveral  handfomely- 
coatrived  wards,  which  may  likewife  do  the  fame  effects. 

LXXI.  A  fquare  Key  with  a  turning  Screw. 

A  key  perfectly  fquare,  with  a  ferew  turning  within  it, 
and  more  conceited  than  any  of  the  reft,  and  ho  heavier 
than  the  triangle  ferewed  key,  and  doth  the  fame  effects. 

LXXI  I.  An  Efcocbeon  for  all  Locks. 

An  efcocbeon  to  be  placed  before  any  of  thefe  locks  with 
thefe  properties. 

1.  The  owner  (though  a  woman)  may  with  her  delicate 
hand  vary  the  ways  of  coming  to  open  the  lock  ten  millions 
of  times,  beyond  the  knowledge  of  the  fmith  that  made  it,  or 
of  me  who  invented  it. 

2.  If  a  ft  ranger  openeth  it,  it  fetteth  an  alarm  a-going, 
which  the  ftranger  cannot  ftop  from  running  out;  an!  be¬ 
sides,  though  none  (hould  be  within  hearing,  yet  it  cateheth 
his  hand,  as  a  trap  doth  a  fox;  and  though  far  from  maim¬ 
ing  him,  yet  it  leaveth  fuch  a  mark  behind  it,  as  will  dif- 
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cover  him  if  fufpe&ed ;  the  efcocheon  or  lock  plainly  {bow¬ 
ing  what  monies  he  hath  taken  out  of  the  box  to  a  farthing, 
and  how  many  times  opened  fince  the  owner  had  been  in  it. 

LX XI II.  A  tranfmittible  Gallery . 

A  tranfmittible  gallery  over  any  ditch  or  breach  in  a 
town-wall,  with  a  blind  and  parapet  cannon  proof. 

LX  XIV.  A  conceited  Door . 

A  door  whereof  the  turning  of  a  key,  with  the  help  and 
motion  of  the  handle,  makes  the  hinges  to  be  of  either  fide, 
and  to  open  either  inward  or  outward,  as  one  is  to  enter  or 
to  go  out,  or  to  open  in  half. 

LXXV.  A  Difcourfe  woven  in  Ta'pe  or  Ribbon. 

How  a  tape  or  ribbon-weaver  may  fet  down  a  whole  dif¬ 
courfe  without  knowing  a  letter,  or  interweaving  any  thing 
fufpicious  of  other  fecret  than  a  new  fafhioned  ribbon. 

LXXVI.  To  write  in  the  Dark. 

How  to  write  in  the  dark  as  ftraight  as  by  day  or  candle¬ 
light. 

•'  LXXVII.  A  flying  Man. 

How  to  make  a  man  to  fly;  which  I  have  tried  with  a 
little  boy  of  ten  years  old  in  a  barn,  from  one  end  to  the 
other,  on  an  hay-mow. 

LXXVIII.  A  continually  going  Watch. 

A  watch  to  go  constantly,  and  yet  needs  no  other  wind¬ 
ing  from  the  firft  fetting  on  the  cord  or  chain,  unlefs  it  be 
broken,  requiring  no  other  care  from  one  than  to  be  now 
and  then  confulted  with  concerning  the  hour  of  the  day  or 
night;  and  if  it  be  laid  by  a  week  together,  it  will  not  err 
much,  but  the  oftener  looked  upon,  the  more  exadt  it  (howeth 
the  time  of  the  day  or  night. 

LXXIX.  A  total  Docking  of  Cabinet  Boxes. 

A  way  to  lock  all  the  boxes  of  a  cabinet  (though  never  fo 
many)  at  one  time  which  were  by  particular  keys  appropri¬ 
ated  to  each  lock  opened  feverally,  and  independent  the  one 
of  the  other,  as  much  as  concerneth  the  opening  of  them, 
and  by  thefe  means  cannot  be  left  opened  unawares. 

LXXX.  Light  Pijlol  Barrels. 

How  to  make  a  piftol* barrel  no  thicker  than  a  {hilling, 
and  yet  able  to  endure  a  mufket  proof  of  powder  and  bullet. 

LXXXI.  A  Comb -conveyance  for  Letters . 

A  comb- conveyance  carrying  of  letters  without  fufpicion, 

4  the 


Scantlings  of  Inventions .  55 

the  head  being  opened  with  a  needle-fcrew  drawing  a  fpring 
towards  them;  the  comb  being  made  but  after  an  ul’ual 
farm  carried  in  one’s  pocket. 

LXXXII.  A  Knife ,  Spoon ,  or  Fork  Conveyance . 

A  knife,  fpoon,  or  fork,  in  an  ufual  portable  cafe,  may 
have  the  like  conveyances  in  their  handles. 

LXXXIII.  A  R  fping  Mill. 

A  rafping-mil!  for  hartfhorn,  whereby  a  child  may  do  the 
work  of  half  a  dozen  men,  commonly  taken  up  with  that 
work. 

LXXXIV.  An  Arithmetical  Injlrument . 

An  inftrument  whereby  perfons  ignorant  in  arithmetic 
may  perfectly  obferve  numerations  and  fubftra&ions  of  all 
fums  and  fractions. 

LXXXV.  An  untoothfome  Fear . 

A  little  ball,  made  in  the  fihape  of  plum  or  pear,  being 
dextroully  conveyed  or  forced  into  a  body’s  mouth,  {hall 
prefently  (hoot  forth  fuch  and  fo  many  b^lts  of  each  fide  and 
at  both  ends,  as  without  the  owner’s  key  can  neither  be 
opened  or  filed  off,  being  made  of  tempered  fteel,  and  as 
effectually  locked  as  an  iron  cheft. 

LXXXVI.  An  imprifoning  Chair. 

A  chair  made  a-la-mode ,  and  yet  a  ftranger  being  per- 
fuaded  to  fit  down  in  it,  (hali  have  immediately  his  arms  and 
thighs  locked  up  beyond  his  own  power  to  loofen  them. 

LXXXVII.  A  Candle-mold . 

A  brafs  mold  to  caff  candles,  in  which  a  man  may  make 
506  dozen  in  a  day,  and  add  an  ingredient  to  the  tallow 
which  will  make  it  cheaper,  and  yet  fo  that  the  candles  {hall 
look  whiter  and  laft  longer. 

LXXXVIII.  A  Brazen  Head. 

How  to  make  a  brazen  or  fione  head  in  the  mid  ft:  of  a 
great  field  or  garden,  fo  artificial  and  natural,  that  though  a 
man  fpeak  never  fo  foftly,  and  even  whifpers  into  the  ear 
thereof,  it  "ill  prefently  open  its  mouth,  and  refolve  the 
queftion  in  French,  Latin,  Welfti,  Irifh,  or  Englilh,  in  good 
terms  uttering  it  out  of  his  mouth,  and  then  {h-ut  it  until  the 
next  queftion  be  alked. 

LXXXIX.  Primero  Gloves. 

White  {ilk  knotted  in  the  fingers  of  a  pair  of  white  gloves, 
and  fo  contrived  without  fufpicion,  that  playing  at  primero 
at  cards,  one  may,  without  clogging  his  memory,  keep  reck¬ 
oning;  of  all  fixes,  fevens,  and  aces,  which  he  hath  difcarded. 
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XC.  A  Dicing  Box. 

A  mod  dexterous  dicing  box.,  with  holes  tranfparent,  after 
the  ufual  fafhion,  with  a  device  fo  dexterous,  that  with  a 
knock  of  it  againft  the  table,  the  four  good  dice  are  fattened* 
and  it  loofeneth  four  falfe  dice  made  fit  for  his  purpofe. 

XCL  An  artificial  Ring-horfe. 

An  artificial  horfe,  with  faddle  and  caparifons  fit  for  run¬ 
ning  at  the  ring,  on  which  a  man  being  mounted,  with  his 
lance  in  his  hand,  he  can  at  pleafure  make  him  flart,  and 
fwiftly  to  run  his  career,  ufing  the  decent  potture  with  bon 
grace,  may  take  the  ring  as  handfomely,  and  running  as 
fwiftly,  as  if  he  rode  upon  a  harbe. 

XCII.  A  Gravel  Engine. 

A  fcrew  made  like  a  water-fcrew,  but  the  bottom  made  of 
iron  plate  fpadewile,  which  at  the  fide  of  a  boat  emptieth  the 
mud  of  a  pond,  or  raifeth  gravel. 

.  XCII I.  A  Ship-raifmg  Engine. 

An  engine  whereby  one  man  may  take  out  of  the  water  a 
fhip  of  500  tons,  fo  that  it  may  be  caulked,  trimmed,  and 
repaired,  without  need  of  the  ufual  way  of  ftoeks,  and  as 
eafily  let  it  down  again. 

XC1V.  A  Rocket  Engine  to  open  any  Door. 

A  little  engine,  portable  in  one’s  pocket,  which  placed  to 
any  door,  without  any  noife  but  one  crack,  openeth  any  door 
or  gate.  ,f 

XCV.  A  doulle  Crofs-hoiv . 

A  double  crofs-bow,  neat,  handfome,  and  ftrong,  to  (hoot 
two  arrows,  either  together  or  one  after  the  other,  fo  imme¬ 
diately  that  a  deer  cannot  run  two  fteps  but,  if  he  mifs  of  one 
arrow,  he  may  be  reached  with  the  other,  whether  the  deer 
run  forward,  fideward,  or  ttart  backward. 

XCVI.  A  IVay  for  Sea  Banks. 

A  way  to  make  a  fea  bank  To  firm  and  geometrically  ftrong, 
fo  that  a  ftream  can  have  no  power  over  it ;  excellent  likewife 
to  fave  the  pillar  of  a  bridge,  being  far  cheaper  and  ftronger 
than  ftone-walls. 

XCVI I.  A  perfpeEive  Inflrument . 

An  inftrument  whereby  an  ignorant  perfon  may  take  any 
thing  in  perfpe&ive,  as  juftly  and  more  than  the  fkilfulleft; 
painter  can  do  by  his  eye. 

XCVIII.  A  femi- omnipotent  Engine. 

An  engine  fo  contrived,  that  working  the  primum  mobile , 
forward  or  backward,  upward  or  downward,  circularly  or 
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eornerwife,  to  and  fro,  ftraight,  upright  or  downright,  yet 
the  pretended  operation  continueth,  and  advaneeth  none  of 
the  motions  above  mentioned,  hindering,  much  lefs  flopping 
the  other;  but  unanimoufly,  and  with  harmony,  agreeing, 
they  all  augment  and  contribute  ftrength  unto  the  intended 
work  and  operation  :  and  therefore  *1  call  this  a  femi- omni¬ 
potent  engine ,  and  do  intend  that  a  model  thereof  be  buried 
with  me. 

XCIX.  A  mof  admirable  Way  to  raife  Weights. 

How  to  make  one  pound  weight  to  raife  an  hundred  as 
high  as  one  pound  falleth,  and  yet  the  hundred  pound  de¬ 
fending,  doth  what  nothing  lefs  than  one  hundred  pounds 
can  effect. 

C.  A  fhtpendous  Water-worlz. 

Upon  fo  potent  a  help  as  thefe  two  laft- mentioned  inven¬ 
tions,  a  water-work  is,  by  many  years  experience  and  la¬ 
bour,  fo  advantageoufly  by  me  contrived,  that  a  child’s  force 
bringeth  up,  an  hundred  foot  high,  an  incredible  quantity  of 
wrater,  even  two  foot  diameter,  fo  naturally,  that  the  work 
will  not  be  heard  even  into  the  next  room  ;  and  with  fo  great 
cafe  and  geometrical  fymmetry,  that  though  it  w°i‘k  day  and 
night  from  one  end  of  the  year  to  the  other,  it  will  not  re¬ 
quire  forty  (hillings  reparation  to  the  whole  engine,  nor 
hinder  one’s  day-work,  and  I  may  boldly  call  it  the  mod: 
ffupendous  work  in  the  whole  world  :  not  only  with  little 
charge  to  drain  all  forts  of  mines,  and  furnifh  cities  with 
water,  though  never  fo  high  feated,  as  well  to  keep  them 
fweet,  running  through  feveral  ftreets,  and  fo  performing  the 
work  of  fcavingers,  as  well  as  furnifhing  the  inhabitants  with 
fufficient  water  for  their  private  occafions;  but  likewife  fup- 
plying  rivers  with  fufficient  to  maintain  and  make  them 
portable  from  town  to  town,  and  for  the  bettering  of  lands 
all  the  way  it  runs;  with  many  more  advantageous  and  yet 
greater  effects  of  profit,  admiration,  and  confequence.  So 
that  defervedly  I  deem  this  invention  to  crown  my  labours, 
to  reward  my  expenfes,  and  make  my  thoughts  acquielce  in 
way  of  further  inventions  :  this  making  up  the  whole  cen¬ 
tury,  and  preventing  any  further  trouble  to  the  reader  for 
the  prefent,  meaning  to  leave  to  pofterity  a  book,  wherein 
under  each  of  thefe  heads  the  means  to  put  in  execution  and 
vifible  trial  all  and  every  of  thefe  inventions,  with  the  fhape 
and  form  of  all  things  belonging  to  them,  (hall  be  printed 
by  brafs  plates. 

In  bonura  publicum,  et  majorem  Dei  gloriam. 
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XII.  Qhfervations  on  the  Magnetic  Property  of  Cohalt  and 

Nickel 4  Extracted  f  rom  a  Memoir  read  in  the  French 

National  Injlitute  by  B.  G.  Sag%  Director  of  the  frji 

School  of  Mines  * . 

.HaVING  refolved  to  repeat  the  experiments  by  which 
Klaproth,  Taflaert,  and  Haiiy  determined  that  cobalt  and 
nickel  are  fufceptible  of  acquiring  magnetic  properties,  I  pro¬ 
ceeded  to  refine  thefe  femi-metallic  fubftances  by  means 
which  I  lhall  here  deferibe,  and  by  which  I  extra&ed  from 
cobalt  the  arfenic,  iron,  bifmuth,  and  fiber;  fubftances  with 
which  it  is  almoft  always  combined. 

Having  difengaged  the  arfenic,  by  torrefa£lion>  from  co- 
bait  ore  of  a  whitifh  gray  colour,  I  mixed  pounded  charcoal 
with  the  oxide  or  brownifh  calx  which  remained  in  the  teft. 
1  then  torrefied  it  d  fecond  time,  in  order  to  difengage  the 
arfenical  acid. 

I  then  mixed  this  oxide  of  cobalt  with  two  parts  of  vitreous 
flux  f  and  a  little  pulverized  charcoal.  I  fufed  this  mixture, 
and  obtained  a  button  of  cobalt,  which  I  again  fufed  with 
borax  :  after  thefe  two  fufions  the  cobalt  exhibited  a  homo¬ 
geneous  grain,  though  it  contained  iron,  bifmuth  J,  and  par¬ 
ticularly  filver,  in  the  ratio  of  nearly  a  fourth. 

I  pulverized  this  cobalt,  and,  having  mixed  it  with  an 
equal  part  of  fal-ammoniac,  fubjebted  it  to  diftillation : 
canftic  volatile  alkali  was  difengaged,  and  there  Was  after¬ 
wards  fublimed  in  the  neck  of  the  retort  fal-ammoniac  co¬ 
loured  yellow  by  a  little  iron.  The  next  fublimated  portion 
had  a  pale  green  tint,  a  colour  which  arofe  from  the  cobalt. 
The  retort  having  been  kept  in  a  red  heat  for  an  hour,  fait 
or  muriate  of  bifmuth  was  fublimated  in  white  foliaceous 
cryftals.  This  fait,  when  put  into  diftilled  water,  was  de¬ 
co  mpofed,  and  rendered  it  milky. 

I  mixed  the  muriate  of  cobalt  which  remained  in  the 
retort  with  fal-ammoniac,  and  proceeded  to  diftillation:  the 
fal-ammoniac,  which  was  fublimated,  contained  neither  iron 
nor  muriate  of  bifmuth,  and  was  coloured  of  a  delicate  green 
by  a  little  cobalt. 

I  fufed  the  fait  or  muriate  of  cobalt  which  remained  in  the 
retort  with  equal  parts  of  black  flux  and  a  fiftieth  of  pul¬ 
verized  charcoal:  in  this  alkaline  flux  I  found  the  cobalt 

*  From  the  Journal  tie  Phyfique ,  Floreal,  an.  10. 

f  Compofed  of  equal  parts  of  white  glals  and  fixed  alkali. 

%  If  this  metal  be  in  the  ratio  of  a  third,  it  diffufes  itfelf  around  the 
button  of  cobalt,  and  inclofes  it  as  if  it  were  fet  in  it. 

*  -  -  •  and 
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and  filver  in  contadl  with  each  other,  but  without  adhe- 
fion  *. 

It  was  this  purified  cobalt  which  I  employed  to  difcover 
whether  it  was  fufceptible  of  acquiring  polarity  by  the  mag¬ 
net  ;  and  to  afcertain  it  fully,  I  begged  our  colleague  Cou¬ 
lomb,  who  is  fo  familiar  with  thefe  experiments,  to  have 
the  goodnefs  to  affift  me.  I  carried  to  him  the  ingots  of 
purified  cobalt  and  nickel,  which  he  endeavoured  to  mag¬ 
netize  ;  but,  as  they  did  not  indicate  any  magnetic  property 
in  a  fatisfadlorv  manner,  he  defired  me  to  fufe  them  into 
thin  plates,  which  I  accordingly  did.  They  were  then  eafily 
magnetized,  and,  being  fufpended  merely  by  a  filk  thread, 
indicated  the  poles  in  a  perfect  manner.  Thefe  fa&s  prove 
that  thefe  two  femi-metallic  fubftanees  have,  as  well  as  iron, 
the  faculty  of  retaining  the  magnetic  fluid  introduced  into 
their  pores. 


XIII.  Experiments  and  Ohferv ations  on  the  Heat  and  Cold 
produced  by  the  mechanical  Condenfation  and  Rarefa&ion 
of  Air .  By  John  Dalton  f. 

If  a  thermometer  be  inclofed  in  a  receiver  and  the  air 
fuddenly  condenfed,  the  thermometer  rifes  a  few  degrees 
above  the  temperature  of  the  atmofphere;  and  if  the  air  be 
exhaufted  from  a  receiver  inclofing  a  thermometer,  the  mer¬ 
cury  finks  a  few  degrees  immediately ;  but  in  both  cafes  after 
fome  time  it  refumes  its  former  ftation.  Thefe  fails  are  well 
known  to  philofophers  of  the  prefent  age,  but  they  do  not  all 
agree  in  the  explanation  of  them.  Thinking  the  fubjeit 
worthy  of  elucidation,  I  was  induced  to  inftitute  a  feries  of 
experiments  for  the  purpofe,  which  I  apprehend  have  led  to  a 
clear  demonflration  of  the  caufe  of  the  phaenomena,  and  more¬ 
over  make  the  fails  themfelves  appear  in  a  fomewhat  different 
point  of  view  from  what  they  are  feen  in  at  the  firft  moment. 

One  circumflance  is  very  remarkable,  that  whether  the 
mercury  rifes  or  falls  in  thefe  in  fiances,  it  is  done  very  ra¬ 
pidly;  whereas  in  the  open  air,  if  a  thermometer  be  only 
two  or  three  degrees  above  or  below  the  temperature,  it 
moves  very  {lowly.  This  feems  to  have  fuggefled  to  everv 
one  the  idea  that  the  elafticity  of  the  glafs  bulb  of  the  ther¬ 
mometer  has  a  principal  {hare  in  producing  the  eft'eil,  by 

*  I  purified  the  nickel  from  the  iron  it  contained  by  fublimation  with 
fal-ammoniac,  and  reduced  it  by  fufing  it  with  black  flux* 

F  From  the  Manchrjicr  Memoirs,  vol.  v.  part  2. 
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.caufing  the  bulb  to  yield  d  little  to  the  prefiure  of  the  air. 
It  has  however  been  found  upon  trial  that  the  fame  effedls 
■take  place  .whether  the  thermometer  is  fealed  or  not.  My 
experiments  accord  with  this,  having  made  a  thermometer 
and  left  it  unfealed  for  the  exp  refs  purpofe :  in  all  the  expe¬ 
riments  yvith  condenfed  and  rarefied  air,  there  was  no  fenfible 
difference  obferved  to  arife  from  the  inequality  of  prefiure  on 
the  external  and  internal  lurfaces  of  the  bulbs,'  the  fealed  and 
open  thermometers. varying  the  fame  in  kind  and  alfo  in  de¬ 
gree,  except  from  cireurnffances  to  be  noticed  hereafter. 

It  being  certain  then  that  a  real  change  of  temperature 
takes  place,  it  remained  to  determine  the  quantity  and  man¬ 
ner  of  that  change.  Having  chofen  a  fmall  and  confequently 
fenfible  thermometer,  with  a  fcal.e  of  degrees  fufticiently  large 
to  admit  of  diftinguifhing  one-tenth  of  a  degree,  I  proceeded 
to  afeertain  fevcral  fadts  experimentally. 

Exp.  I.  Took  a  receiver,  the  capacity  of  which  was  about 
120  cubic  inches,  and  fufpended  the  .thermometer  with  its 
clear  bulb  in  the  central  part  of  it;  then  letting  the  whole 
acquire  the  temperature  of  the  room,  which  was  without  a 
fire,  I  exhaufted  the  air  and  afterwards  re  (to  red  it,  marking 
the  effects  upon  the  thermometer.  The  medium  of  leverai 
trials  nearly  agreeing  with  each  other  was  as  under: 

The  thermometer  in  the  air  of  the  room  flood  at  -  3d0. 8 

— - -  funk  upon  ex  baud  ion  to  -  34  .7 

- - - — : -  rofe  when  the  air  was  reft 0 red  to  38  .9 

The  fuddennefs  of  the  fall  and  rife  puzzled  me  moft :  after 
reflecting  upon  it  for  feme  time,  I  conjectured  that  the  real 
change  of  temperature  of  the  air  or  medium  was  much 
greater  than  the  thermometer  indicated,  hut  that  the  in¬ 
equality  exifted  only  for  a  few  feconds  of  time,  beeaufe  the  re¬ 
ceiver,  &c.  immediately  impart  heat  to,  or  abitradt  it  from,  fo 
fmall  a  quantity  of  air  as  120  cubic  inches,  which  are  only 
equal  to  40  grains  in  weight.  The  phenomena  of  the  ther¬ 
mometer  feemed  very  well  to  accord  with  the  fuppofition  of 
great  heat  or  cold  acting  upon  it  for  a  few  feconds  only. 

Exp.  II.  Purfuing  tins  idea,  I  imagined  that  if  two  ther¬ 
mometers  whofe  bulbs  were  very  unequal  in  magnitude  were 
inclofed  together,  the  final ler  bulb  ought  to  give  the  greater 
variation:  accordingly  I  inclofed  two,  the  diameters  of  their 
bulbs  being  .35  and  .63  of  an  inch  refpedtively ;  and  having 
exhaufted  the  air  and  reftored  it  again  repeatedly  in  fuccef- 
fion,  and  found  a  mean  of  the  variations,  that  of  the  fmall 
bulb  was  2°. 8,  and  that  of  the  large,  2°. 2. 

Exp.  III.  Repeated  the  exhauttion  with  the  fmall  ther¬ 
mometer  inclofed  in  three  different  circumfiances  fuccef- 

livelv  j 
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lively:  i ft,  with  the  bulb  in  the  centre  of  the  receiver; 
2d,  with  the  bulb  reding  on  the  wet  leather  of  the  plate; 
and,  3d,  with  the  bulb  reding  againd  the  fide  of  the  receiver,. 


id  cafe;  reduced  by  exhaudion  -  2°. 4 5 

2d  cafe  -  -  -  -  2  .15* 

3d  ca/e  -  -  1  .2 

id  cafe;  raided  by  redoring  the  air  -  .  4  .05 

2d  cafe  -  -  -  2  .25 

3d  cafe  -  -  -%  .8 


Exp.  IV.  Inclofed  a  wine  glafs  with  about  a  cubic  inch 
of  water  in  it,  containing  the  bulb  of  a  thermometer,  in  a 
receiver;  and,  exhauding  the  air,  the  thermometer  funk,  half 
a  degree  fuddenlv,  and  , then  continued  dationary ;  upon  re¬ 
doring  the  air,  it  fuddenly  rode  half  a  degree, 

All  thefe  experiments  confirmed  my  conjeclure  of  a  much 
greater  degree  of  heat  and  cold  being  produced  in  thefe  cates 
than  the  thermometer  points  out,  but  that  its  continuance  is 
fo  diort  as  not  to  effedt  a  material  change  in  the  temperature 
of  the  mercury.  The  following  experiments,  were  made  to 
afcertain  what  may  be  the  real  degree  of  heat  and  cold  ge¬ 
nerated  in  thofe  operations. 

Exp.  V.  The  fame  receiver  and  fmall  thermometer  as 
above  being  uled,  I  found  the  exhaudion  was  effected  by 
working  the  pump  one  minute.  The  thermometer,  funk 
nearly  20  in  the  fir  it  half  minute,  and  the  remainder,  a  few 
tenths  of  a  degree,  in  the  latter  half  minute.  The  operation 
being  ftopped,  and  things  remaining  in  the  fame  date,  it 
required  fome  minutes  of  time  before  the  thermometer  re¬ 
covered  one  degree  of  the  heat  lod.  Upon  opening  the  cock, 
the  receiver  filled  with  air  in  five  feconds,  and  the  greated: 
velocity  of  the  riling  mercury  was  about  the  end  of  that  time. 
The  rifing  continued  for  30  or  40  feconds  from  its  com¬ 
mencement,  but  3~4ths  of  the  edect  were  produced  in  the 
fir  ft  ten  feconds.  The  greated  velocity  of  the  ridng  mercury 
is  i°  in  3  }-  feconds.  After  the  thermometer  had  attained  its 
ntmod  height,  it  began  to  fall  again  at  the  .rate  of  iT^th  of  a 
degree  in  a  minute. 

Exp.  VI.  Took  the  fame  thermometer  and  heated  it  to 
50°  above  the  temperature  of  the  air;  then  let  it  be  cooled 
by  the  medium-  of  air,  and  it  began  to  fall  at  the  rate  of  \° 
in  3  7-  feconds; 

The  two  lad  experiments  feem  to  prove  that  when  air  is 
let  in  to  the  receiver  in  the  ordinary  way,  an  increafe  of 
temperature  of  30°  is  produced  in  the  medium  within  the  re¬ 
ceiver  for  3  \  feconds,  This  high  temperature  is  reduced  in  a 

few 
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few  fecondsy  by  the  receiver  and  furrounding  bodies,  to  their 
own  temperature. 

.Exp.  VII.  On  condenfed  Air. — Took  a  large  fpherical  glafs 
receiver,  the  capacity  of  which  was  fomething  more  than 
twice  that  of  the  former  (above  one  gallon),  and  fufpended 
a  thermometer  in  the  centre  of  it,  of  a  larger  bulb  than  that 
before  ufed ;  the  receiver  had  a  brafs  cap  and  flop-cock 
adapted  to  it :  then  doubled  the  denfity  of  the  air  within  it 
by  a  condenfer.  The  thermometer  rofe  2°  or  more.  Let  out 
the  air  fuddenly,  and  the  thermometer  immediately  funk  each 
time  from  30  to  ;  at  the  fame  time  an  exceedingly  denfe 
mill  was  produced  in  the  receiver,  which  foon  fubfided. 

Sufpe<5ling  that  aqueous  vapour,  which  always  exifts  in 
the  atmofphere,  and  is  liable  to  affume  the  liquid  or  aerial 
form  according  to.  circumflances,  might  be  the  principal 
agent  in  the  production  of  heat  and  cold  by  condenfation 
and  rarefaCtion,  I  thought  that  an  increafe  of  it  might  pro¬ 
duce  a  greater  effeCt,  and  that  cold  air,  which  contains  lefs 
vapour,  might  have  a  lefs  effeCt.  The  reverfe  however  was 
the  faCt,  as  appears  by  the  following 

Exp.  VIII.  and  IX.  In  a  cold  morning  lafl  winter  when 
the  air  was  clear  and  the  thermometer  without  flood  at  20°, 
I  took  the  receiver  and  condenfer  into  the  open  air,  and  let 
them  (land  for  15  minutes  to  acquire  its  temperature;  then 
repeatedly  condenfed  the  air  to  a  double  denfity,  and  fuddenly 
liberated  it  again.  On  a  medium  of  live  trials,  the  mercury 
fell  3°.3  on  opening  the  cock.  The  vapour  precipitated 
was.  whiter  than  ufual,  and  not  nearly  fo  denfe. 

Again,  took  the  receiver  and  condenfer  into  a  dyer’s  flove 
where  the  temperature  was  about  iooJ,  and  the  air  abounded 
with  vapour  in  a  tranfparent  flate  :  after  fome  time,  condenfed 
the  ait  and  liberated  it.  as  before,  when  on  a  medium  of  five 
trials  the  mercury  funk  only  30,  and  a  very  copious  mill  w  as 
precipitated,  fo  denfe  that  one  could  but  jufl  diftinguifh  the 
degree  of  the  thermometer  through  it. 

Thefe  experiments  (how  that  the  greater  the  quantity  of 
vapour  condenfed,  the  lefs  is  the  change  of  temperature ;  and 
that  confequently,  if  air  was  entirely  free  from  vapour,  the 
change  of  temperature  would  be  a  maximum.  Indeed  this 
is  clearly  confident  writh  the  known  law,  that,  when  vapour 
is  condenfed,  heat  is  given  out.  Any  procefs  to  cool  the 
air  mull  be  retarded  by  the  condenfation  of  part  of  the  vapour 
it  contains.  Suppofe,  for  inllance,  that  a  portion  of  the  at- 
iriofphere  contained  ~th  of  its  weight  of  aqueous  vapour,  and 
that  fths  of  this  vapour  were  condenfed  by'^o0  of  cold;  that 
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°f the  whole  elaflic  mafs  was  converted  into  water; 
then  the  heat  given  out  would  he  fufficient  to  raife  the  tem¬ 
perature  of  the  remaining  mafs  of  air  and  vapour  6  or  8°; 
which  fufficiently  accounts  for  the  finall  difference  obferved 
m  the  reful upon  warm  vapoury  air  and  cold  dry  air.  Hence 
vapour,  far  from  producing  the  change  of  temperature  in 
queftion,  tends  to  diminifh  the  effect. 

If  any  doubt  remained  with  me  refpecting  the  real  change 
of  temperature  that  takes  place  in  the  operations  related  above, 
it  was  completely  removed  by  the  refults  of  the  twp  following 
experiments.  0 

Exp.  X,  Inclofed  a  fmall  graduated  glafs  tube,  of  ~th  of 
an  inch  internal  diameter,  and  ten  inches  long,  with  a  fhort 
column  of  mercury  in  it,  in  the  large  receiver;  the  tube  was 
fealed  at  one  end  and  open  at  the  other,  fo  that  a  portion  of, 
air  of  given  capacity  was  confined  by  the  mercurial  column, 
which  was  near  the  open  end  of  the  tube,  and  fubjedt  to  rife, 
or  fall  by  any  variation  of  elaflicity  of  the  air  on  either  fide, 
being  a  proper  manometer  :  then  doubled  the  denfity  of  the 
air  in  the  receiver,  and,  opening  the  flop-cock,-  the  mercu¬ 
rial  column  foon  ran  up  to  its  former  fiation ;  but  inflantly 
turning  the  cock  again,  the  mercurial  column  returned  or 
fell  down  gradually  for  five  or  ten  leconds,  to  the  amount 
of  nearly  T-0th  of  the  whole  aerial  column,  and  then  became 
flationary.  Again  opening  the  cock,  a  quantity  of  air  rufhed 
out,  and  the  mercury  refumed  its  original  fiation.  Thefe 
effects  were  always  the  fame,  on  a  repetition  of  the  experi¬ 
ment. 

Exp.  XI.  Let  the  mercurial  column  of  the  manometer 
down  by  a  wire  to  J.th  of  the  length  of  the  tube  from  the 
fealed  end  ;  then  exhaufled  Jtbs  of  .the  air  from  the  receiver, 
which  w'as  feen  by  the  mercury  rifing  to  the  top  of  the  tube  ; 
and  upon  opening  the  cock  the  mercury  fell  to  its  former, 
llation,  hut  then  fuddenly  turning  the  cock,  the  mercury 
gradually  rofe,  for  the  fpace  of  five  or  ten  feeonds,  to  more 
than  to^  of  its  original  height  above  the  flationary  point, 
and  remained  there  till  the  cock  was  opened;  after  which  it 
refumed  its  proper  fiation. 

The  phenomena-  in  the  two  lafl  experiments  can  be  ex¬ 
plained  only  on  the  following  principle  : — -The  air  in  the  re¬ 
ceiver  and  in  the  manometer  is  fubjedt  to  a  like  degree  of 
rarefadtion  and  condenfatlon  in  thole  experiments,  or  very 
nearly  fo.  When  the  equilibrium  of  heat  in  the  air  is  dif-, 
turbed  by  the  operations  of  condenfation  and  rarefaction,  it 
is  reitored  in  the  manometer  inflantly  by  reafon  of  the  con¬ 
tiguity  of  the  glafs  to  the  air;  but  in  the  large  receiver  it  re¬ 
quires 
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quires  a  fenfible  time  of  ten  feconds  or  more  to  reftore  the 
equilibrium  throughout  the  whole  internal  capacity.  It  is 
this  refloration  that  increafes  or  diminithes  the  elafficity  of 
the  air  confined  in  the  receiver,  and  thereby  caiifes  the  retro- 
gradation  of  the  mercurial  column.;  Now  I  have  found  by 
former  experiments  that  a  change  of  50°  in  temperature  ef¬ 
fects  a  change  of  Trgth  nearly,  in  the  capacity  or  bulk  of  air. 
It  follows  therefore  that  in  the  cafe  of  refloring  the  equili¬ 
brium  in  condenfed  air,  about  50°  of  cold  is  produced;  and 
in  letting  in  air  to  an  exhautled  receiver,  foinething  more 
than  50°  of  heat  is  produced.  The  fmall  difference  feems  to 
arife  from  this,  that  the  eondenfation  of  vapour  in  the  former 
cafe  diminifhes  the  effebl,  and  in  the  latter,  if  any  there  be, 
increafes  the  effedf,  that  would  arife  from  operating  upon 
purely  dry  air. 

The  experiments  and  obfervations  hitherto  related  go  prin¬ 
cipally  to  afcertain  fadfs  without  any  reference  to  the  theory 
of  them :  this,  however,  may  be  given  in  a  few  words,  and 
is  the  fame  that  is  afcribed  to  Mr.  Lambert  by  Meffrs.  Sauf- 
fure  and  Pidlet,  and  by  them  adopted.  He  conceives  that  a 
vacuum  has  its  proper  capacity  for  heat,  the  fame  as  air,  or 
any  other  fob  fiance ;  and  that  the  capacity  of  a  vacuum  for 
heat  is  lefs  than  that  of  an  equal  volume  of  atmofpherical 
air;  alfo  that  the  denfer  air  is,  the  lefs  is  its  capacity  for 
heat:  upon  thefe  principles  the  phaenomena  are  eafily  refer¬ 
able  to  that  clafs  of  chemical  fadts  where  heat  and  cold  are 
generated  by  the  mixture  of  two  different  bodies.  If'this 
theory  be  right,  and  I  think  there  is  little  doubt  of  it,  we 
may  hence  be  led  into  a  train  of  experiments,  by  which  the 
abfolute  capacity  of  a  vacuum  for  heat  may  be  determined; 
and  likewife  the  capacities  of  the  different  gafes  for  heat,  by 
a  method  wholly  new :  but  this  muft  be  left  to  future  invef- 
tigation. 


XIV.  Some  Account  of  Dr.  Olbers,  the  celebrated 

AJlronomer. 

W ILLIAM  OLBERS,  M.  D.  and  member  of  dif- 
ferent  learned  focieties,  was  born  on  the  nth  of  O6I0- 
ber  1758,  at  Arbergen,  a  village  in  the  duchy  of  Bremen, 
where  his  father  was  a  clergyman.  His  father  having  been 
promoted  to  a  living  in  Bremen  in  1760,  young  Olbers  re¬ 
ceived  his  education  in  that  city;  but  in  1772  he  loft  his 
father,  who,  betimes  being  a  man  of  great  general  learning, 
was  a  good  mathematician,  and  had  a  great  attachment  to 
6  aflronomy. 


the  celebrated  Afironomer ♦  6$ 

agronomy.  About  the  fame  period  young  Gibers,  then  in 
his  14th  year,  conceived  at  once  a  great  tafte  for  that  fcience. 
During  an  evening  walk  in  the  month  of  Auguft,  having 
obferved  the  Pleiades  or  feven  ftars,  he  became  very  defirous 
of  knowing  to  what  conftellation  they  belonged.  He  there¬ 
fore  purchafed  fome  charts  and  books,  and  began  to  ftudy 
agronomy  with  the  greateft  diligence.  He  read  with  the 
utmoft  avidity  every  aftronomical  work  he  was  able  to  pro¬ 
cure,  and  in  a  few  months  made  himfeif  acquainted  with  all 
the  conftellations. 

He,  however,  foon  obferved,  that  without  a  knowledge  of 
the  mathematics  it  would  be  impoffible  for  him  to  be  an 
aftronomer,  or  to  underhand  the  neceflary  operations :  he 
therefore  applied  to  the  mathematics,  and  devoted  all  his 
leifure  time  to  the  ftudy  of  thefe  faiences.  In  the  year  1777, 
when  a  ftudent  of  medicine  at  the  univerfity  of  Gottingen, 
he  had  made  himfeif  mafter  of  every  thing  that  could  be 
learned  from  Wolf’s  Elements,  and  had  read  alfo  a  conft- 
derable  part  of  the  works  of  Euler  and  Lambert. 

At  Gottingen  he  had  the  good  fortune  to  ftudy  mathema¬ 
tics  under  the  celebrated  Kaftner,  whofe  lectures  he  attended. 
The  method  to  which  that  eminent  mafter  accuftomed  his 
fcholars  was  excellent ;  and  Dr.  Gibers  coniiders  himfeif  in¬ 
debted  to  him  for  what  he  has  hitherto  been  able  to  do  in 
regard  to  the  folution  of  difficult  problems.  In  confequence 
of  Kaftner’s  well-known  readinefs  to  promote  the  progrefs  of 
his  pupils,  Dr.  Olbers  had  free  accefs  to  his  extenftve  library, 
and  alfo  to  the  obfervatory  of  which  Kaftner  was  then  director. 
The  ftudy  of  medicine,  however,  which  was  the  principal 
objeH  of  his  attention,  and  which  he  purfued  with  a  fuccefs 
equal  to  his  zeal,  allowed  him  very  little  time  for  the  ftudy 
of  pra&ical  aftronomy. 

In  the  year  1779  he  obferved  at  Gottingen,  and  calculated, 
the  firft  comet.  An  account  of  this  labour  was  publifhed  by 
Kaftner  in  the  Berlin  Aftronomical  Calendar  for  the  year  1782, 
and  in  the  G'o'ttinger  Anzeigen  of  May  31,  1799;  where  it 
is  mentioned  that  Gibers  made  his  conftru&ion  one  night 
while  attending  a  patient.  Kaftner  here  obferves,  with  great 
juftice,  that  under  fuch  circumftances  the  orbit  of  a  comet 
could  hardly  be  determined.  But  it  was  afterwards  feen  that 
Olbers’s  determination  of  this  orbit  correfponded  with  the 
moft  accurate  elements  of  the  comet  which  were  calculated. 
Since  that  period  the  aftronomy  of  comets  has  been  his  fa¬ 
vourite  ftudy;  and  how  much  he  has  diftinguifhed  himfeif  in 
this  department,  and  how  much  he  has  enlarged  the  theory, 
is  feen  by  his  new  method  of  calculating  the  orbit  of  a  comet 
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from  obfervations,  which  was  publifhed,  with  a  preface  By' 
the  editor,  at  Weimar,  in  the  year  1797. 

Newton  himfelf  confidered  the  calculation  of  the  orbit 
of  a  comet  as  exceedingly  difficult,  and  for  this  reafon  he 
calls  the  problem  longe  dijjicillimum.  The  greateft  and  molt 
ingenious  mathematicians  of  the  lafl  century  employed  their 
talents,  with  various  fuccefs,  on  this  difficult  fubjedt  3  fuch  as 
La  Caille,  Euler,  La  Grange,  Lambert,  Bofcovich,  Du  Se- 
jour,  Condorcet,  Hennert,  Tempelhof,  Laplace,  he. :  all  the 
refources  of  genius  and  all  the  formulae  of  the  higher  analyfis- 
havc  been  tried  3  but  none  of  the  methods  devifed  can  be 
limpler,  and  at  the  fame  time  more  elegant,  than  that  of 
Dr.  Olbers.  It  can  indeed  be  laid,,  that  the  whole  was  ef¬ 
fected  by  his  own  genius  for  the  concifenefs  and  eafinefs  of 
his  method  are  chiefly  founded  on  fome  happy  ideas,  and  on 
a  fuppofltion  which  approaches  very  near  the  truth.  But  it 
required  no  little  ingenuity  and  practice  in  calculation  to 
apply  thefc  ideas  to  the  foliation  of  the  problem. 

In  the  year  1780  he  wrote  his  inaugural  differtation,  De 
Oculi  Mut  aiionib  us  internis  ;  that  is,  on  the  Method  in  which 
the  Eye  changes  to  fee  diftindUy  near  and  diftant  Objedfs. 
Mod  phyfiffiogifts  have  adopted  his  theory  on  this  fubjedt ; 
and  it  has  lately  been  placed  beyond  all  doubt  by  Ram  men’s 
and  Home’s  experiments,  publifned  in  the  Tranlactions  of 
the  Royal  Society, 

From  Gottingen  Olbers  proceeded  to  Vienna,  in  1781,  to 
acquire  a  more  extenfive  knowledge  of  medicine  under  Stoll, 
Quarin,  Stork,  and  other  eminent  mailers.  Recommenda¬ 
tions  which  he  carried  with  him  from  Kaftner  procured  him 
a  favourable  reception  from  father  Hell  the  aftronomer,  and 
from  manv  of  the  Vienna  literal? :  but  he  could  not  turn  it 
to  much  advantage,  as-  his  application  to  the  principal  objedb 
of  his  dudy,  and  attendance  at  the  hofpitals,  left  him  very 
little  leifure  for  ailronomy.  He  was  t he  fi rit,  however,  who 
obferved  the  Georgian  planet,  or  Uranus,  on  the  17th  of 
Augufl:  of  the  above  year  :  on  the  iot-h  he  perceived  its  mo¬ 
tion  ;  and  on  that  account  entered  into  a  more  intimate  friend- 
fhip  with  father  Hell,  as  this  new  planet  had  not  then  been 
been  from  the  Imperial  obfervatory.  He  obferved  it  at  Vienna 
till  the  end  of  September ;  and,  under  the  erroneous  opinion 
of  its  being  a  comet,  calculated  its  . orbit  in  a  parabola. 

Between  the  years  1785  and  1788,  much  was  expedled 
from  a  comet  which  had  appeared  in  15 32  and  1661,  and 
which  it  was  fuppofed  would  return  about  the  year  1789. 
Some  aftronomers  fpoke  of  this  expedted  phenomenon  with 
the  fame  confidence  as  if  it  had  been  an  eclipfe  of  the 
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fun,  or  an  occultation  of  a  fixed  ftar.  Dr.  Olbers  was  the  firft 
who  proved,  in  1787,  that  the  comets  of  1532  and  1661  were 
totally  different;  confequently,  that  neither  of  them  could  be 
expected  in  the  year  1789.  Agronomy,  therefore,  is  indebted 
to  Dr.  Olbers  for  having  cleared  up  this  point  of  fo  much 
importance.  He  fhowed  how  uncertain  the  return  of  thefe 
comets  is;  and  that  it  is  no  fault  in  the  exalted  fcience  of 
aftronomv,  if  predictions,  which  aftronomers  ought  never  to 
have  ventured  to  make,  are  not  accomplifhed. 

From  Vienna  Dr.  Olbers  proceeded  to  Prague  and  Dref- 
den,  and  returned  thence  to  Bremen,  where  he  fettled  as  a 
phyfician,  and  where  he  foon  acquired  the  confidence  of  his 
fellow-citizens,  both  on  account  of  his  fuccefsful  practice 
and  of  the  integrity  and  affability  of  his  character.  Since 
that  time  aftronomy  has  been  only  the  amufement  of  his 
leifure  hours,  or  a  fort  of  recreation,  to  relieve  and  unbend 
the  mind  after  the  fatigue  of  his  profeftional  duties. 

We  (hall  add  to  this  fhort  lketch,  that  Dr.  Olbers  lately 
difcovered  another  planet,  or,  perhaps,  comet,  for  the  point 
feems  not  yet  determined,  of  which  fome  account  was  given 
in  the  laft  two  numbers  of  the  Philofophical  Magazine. 


XV.  Experiments  on  Charcoal.  By  Clement  and 

Desormes  *. 

It  is  generally  believed  that  the  charcoal  obtained  by  the 
decompofition  of  organic  matters  ftill  contains,  notwithftand- 
ing  the  aClion  of  the  ftrongeft  heat  to  which  it  can  be  fub- 
je&ed,  fome  remains  of  the  volatile  principles  to  which  it  was 
united. 

This  opinion  is  founded  upon  -  this  circumftance,  that  by 
the  combuftion  of  charcoal  water  is  fometimes  obtained, 
which  feems  to  prove  the  prefence  of  hydrogen  ;  and  that  to 
form  carbonic  acid  with  charcoal  lefs  oxygen  is  required  than 
with  the  diamond ;  which  might  induce  a  belief  that  fome  of 
it  exifted  already  in  the  charcoal. 

The  memoir  publifhed  by  us  in  the  iT^th  number  of  the 
Annales  de  Chimie ,  and  of  which  the  refuits  are  nearly  the 
fame  as  thofe  obtained  by  Mr,  Cruikfhank,  announces  the 
gafeous  oxide  of  carbon  as  free  from  hydrogen. 

Several  chemifts,  convinced  of  the  prefence  of  hydrogen 
in  charcoal,  have  fuppofed  that  this  gas  is  a  triple  combina¬ 
tion  of  carbon,  oxygen,  and  hydrogen,  and  that  its  inflam¬ 
mability  arifes  from  the  1  aft-mentioned  principle. 

*  From  the  Annnhs  de  Chimie,  No.  125. 
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It  appeared  to  us  of  importance  to  make  fome  experiments 
on  this  fubjedt,  and  we  propofed  the  following  queftions  } 

Does  hydrogen  exift  in  charcoal  when  properly  made? 
Are  the  various  kinds  of  charcoal  indebted  for  their  differ¬ 
ences  to  the  quantities  of  oxygen  which  they  contain? 

We  employed  two  methods  to  come  to  the  folution  of  thefe  * 
problems  :  the  adtion  of  oxygen,  and  that  of  fulphur. 

First  Method. 

Adion  of  Oxygen . 

In  our  memoir  on  the  gafeous  oxide  of  carbon  we  gave 
an  account  of  experiments  on  the  combuftion  of  charcoal  in 
dole  veflels  in  which  no  water  was  depofited.  It  is,  how¬ 
ever,  poffible  that  fome  was  produced,  but  that  it  became  dif- 
folved  in  the  carbonic  acid  gas,  in  which  a  great  diffolving 
power  is  generally  obferyed. 

In  repeating  the  combuftion  of  different  kinds  of  charcoal 
properly  made,  but  of  which  fome  remained  expofed  to  the 
air,  we  remarked  that  the  latter  fuffered  a  great  deal  of  water, 
to  evaporate  merely  by  the  adtion  of  the  heat,  and  that  during 
their  combuftion  it  was  not  produced  in  fufficient  quantity  to 
be  depofited.  Thofe  which  had  been  carefully  protected  from 
the  adlion  of  humidity  exhibited  no  traces  of  it. 

This  proved  to  us  that  the  water  obferved  during  the  com¬ 
buftion  of  charcoal  previoufly  exifted,  and  that  it  had  been 
taken  up  by  that  fubftance,  the  hvgrometric  property  of 
which,  long  known,  has  been  confirmed  by  C.  Guyton  in 
the  Encyclopedic  Methodique. 

We  again  allured  ourlelves  that  charcoal  of  white  wood 
well  made*,  weighing  4  grammes,  by  remaining  expofed  to 
the  atmofphere  even  during  dry  weather,  increafed  in.  weight 
0*2  grammes.  When  heated,  the  water  is  expelled;  which 
may  be  weighed,  and  which  forms  more  than  three-fourths 
of  that  augmentation.  The  remainder  is  air,  which  may  be 
difengaged  either  by  heat  or  by  expofure  of  the  charcoal  in  a 
vacuum.  It  may  be  readily  conceived  that  thefe  phenomena, 
which  depend  on  the  ftate  of  the  atmofphere,  the  texture  of 
the  charcoal,  and  the  time  of  its  expofure  to  the  air,  mu  ft  be 
exceedingly  variable. 

It  is  then  certain  that,  if  wrater  is  produced  in  the  com¬ 
buftion  of  charcoal,  it  can  exift  only  in  the  ftate  of  vapour  in 
the  gales  which  refult  from  it. 

It  became  a  matter  of  importance  to  know  what  quan¬ 
tity  of  water  thefe  gafes  might  contain.  M.  de  Sauffure 

*  We  confider  charcoal'to  be  To,  when,  after  afirft  carbonization,  it  has 
Ibeen  expofed  for  an  hour  to  the  adlion  ©f  a  ftrong  furnace. 
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announces  %  that,  the  temperature  and  preffure  being  equal, 
atmofpheric  air,  hydrogen  and  carbonic  acid  gas,  when  moill 
affeCf  the  hair  hygrometer  in  the  fame  manner;  but  as  this 
inftrument  indicates  only  the  degree  of  faturation,  and  not  the 
quantity  of  water,  we  thought  it  our  duty  to  make  fome  ex¬ 
periments  for  the  purpofe  of  afcertaining  this  quantity. 

The  property  which  concrete  muriate  of  lime  has  to  take 
inoifture  from  the  gafes  without  altering  them,  induced  us 
to  make  choice  of  it  as  the  means  of  deficcation. 

We  made  ufe  of  the  apparatus  generally  employed.  It 
confifts  of  a  glafs  tube  containing  the  concrete  muriate  of 
lime,  the  weight  of  which  is  known,  and  through  which  the 
gas  is  made  to  pafs.  In  order  to1  be  certain  of  their  complete 
faturation,  we  made  them  pafs  through  a  jar  filled  with  water, 
and  placed  immediately  before  the  muriate  of  lime,  the  tem¬ 
perature  of  which  was  the  fame  as  that  of  the  atmofphere 
and  of  the  gafes.  It  was  always  12  or  13  degrees  of  the  cen¬ 
tigrade  thermometer,  and  the  prefifure  from  76a  to  765  mil¬ 
limetres  :  the  other  circumftances  were  alfo  as  equal  as  pof- 
fible. 

The  following  is  a  table  of  the  defecations  which  we  made; 


Gafes  deficcasted. 

Water  depoiited 
by  36  Litres. 

Water  whicii  would  be  de¬ 
pofited  by  a  Cubic  Foot. 

Atmofpheric  Air 
Oxygen  Gas  - 
Hydrogen  -  - 
Azote  -  -  - 

Carbonic  Acid 

Grammes. 

°*33 

0-34 

°’34 

°‘33 

°'33 

Grammes. 

°’3I3 

0*323 

0*323 

0^3 

v  3*3 

Grains. 

5'8  9 

6*o8 

6*08 

5'89 

5'89 

The  carbonic  acid,  palling  through  the  flafk  of  water  de¬ 
ft  in  ed  to  moiften  it  as  much  as  poffible,  would  have  been 
there  diffolved ;  but  we  had  previoufly  fatu  rated  it,  fo  that 
there  really  palled  upon  the  muriate  of  lime  as  much  of  that 
gas  as  of  the  others. 

It  is  here  feen  that  the  quantities  of  water  depofited  by 
each  kind  of  gas  were  nearly  the  fame,  and  the  differences 
can  be  aferibed  only  to  the  unavoidable  imperfection  of  the 
procefs.  Thus  it  is  certain  that  equal  volumes  of  very  dif¬ 
ferent  gafes  depofit  the  fame  quantity  of  water. 

It  remained  to  know  whether  the  quantities  of  water 
which  cannot  be  taken  from  gafes  by  deficcation  are  equal ; 
but  it  was  almoft  impoffible  to  afeertain  this  point  by  a 

*  Ejfai  fur  l  'Hygrometrie.  chap.  ix.  of  the  fecond  effay. 
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direct  experiment,  ftnce  the  gafes  cannot  be  obtained  perfe&ly 
dry. 

From  analogy  we  were  inclined  to  think,  that  if  the  gafes 
abfolutely  contained  the  fame  quantity  of  water,  they  ought 
alfo  to  contain  equal  quantities  of  the  liquids  which  are  vola¬ 
tilized  by  their  contact,  fuch  as  alcohol  and  ether. 

The  adtion  of  the  elaftic  fluids  on  the  latter  being  very 
great,  it  was  eafy  to  form  an  exadf  opinion  of  it.  We  there¬ 
fore  made  experiments,  from  which  it  refults,  that,  tempera¬ 
ture,  preffure,  and  other  circumftances,  being  the  fame,  all 
the  gafes  of  which  we  have  here  fpoken,  hydrogen  as  well  as 
the  carbonic  acid,  equally  favour  the  evaporation  of  ether ; 
that  is  to  fay,  that  in  equal  fpaces  occupied  by  any  gas  what¬ 
ever,  the  fame  quantity  of  this  liquid  may  be  there  reduced  to 
the  elaftic  ftate,  and  produce  the  fame  expanfion.  The  cafe  is 
the  fame  with  alcohol,  but  the  quantity  evaporated  is  inuclx 
lefs  than  that  of  ether  *, 

The  nature  of  the  gas,  then,  has  no  influence  on  the  pro¬ 
perty  which  they  have  of  vaporizing  ether  and  alcohol,  as  it 
depends  only  on  the  temperature  and  preffure.  It'is  probable 
that  the  cafe  is  the  fame  with  the  evaporation  of  water.  If 
it  were  poftible,  indeed,  to  exercife  on  the  ethereal  or  alco¬ 
holized  gafes  an  adlion  fimilar  to  that  of  the  muriate  of  lime 
on  humid  gafes ;  that  is  to  fay,  if  the  ether  or  alcohol  could 
be  taken  away  by  fimilar  means,  they  plight  be  equally  de¬ 
prived  of  it;  but,  as  we  took  from  the  gafes  the  fame  quan¬ 
tity  of  water,  there  is  great  reafon  to  prefume  that  it  is  abfo¬ 
lutely  the  fame. 

This  being  the  cafe,  it  appears  to  us  that  if  weft  made  char¬ 
coal,  not  moift,  be  burned  with  dried  oxygen,  and  if  the  gas 
produced  by  the  combuftion  fhould  not  contain  more  water 
than  what  the  abforbing  fait  had  left  in  the  oxygen  before 
its  being  employed  ;  that  is  to  fay,  if  it  fhould  pafs  upon  a 
fimilar  quantity  of  fait  without  augmenting  its  weight,  we 
fhould  be  almoft  certain  that  the  combuftion  of  charcoal 
would  produce  no  water :  we  therefore  made  the  following 
experiment : 

i 

Into  a  very  long  glafs  tube  placed  upon  a  fmall  furnace  we 
introduced  4*50  grammes  of  charcoal  of  common  wood 
heated  in  a  furnace  for  an  hour,  and  not  yet  cooled.  To 
the  extremities  of  the  tube  we  adjufted  two  others  containing 
the  fame  quantity  of  muriate  of  lime :  the  latter  were  im- 

'*  The  interefting  phenomena  exhibited  by  the  aftion  of  gafes  on  the 
liquids  induced  us  to  make  experiments,  which  we  fhall  give  amaccount 
of  in  another  memoir. 
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merfed  in  a  mixture  of  ice  and  marine  fait  kept  eonftantly  at 
p  or  8  degrees  below  zero  of  the  centigrade  thermometer.  To 
one  of  them  was  adapted  an  empty  bladder,  and  to  the  other 
a  fecond  containing;  4  litres  of  oxygen. 

The  great  tube  being  heated,  at  the  place  where  the  char¬ 
coal  was  the  gas  was  made  to  pafs ;  and,  when  the  combuf- 
tion  was  completed,  a  fingle  atom  of  water  was  not  depofited. 
The  tube  containing  the  muriate  of  lime,  which  had  traverfed 
the  oxygen  before  it  was  employed,  having  been  weighed, 
was  found  to  be  increafed  0*13  grammes;  that  is,  0*02  more 
than  it  ought  to  have  been  according  to  the  above  table  of 
desiccations ;  which  arofe  from  the  cold  experienced  by  the 
gas.  The  muriate  of  lime  traverfed  by  the  product  of  the 
combuftion,  which  ought  to  have  contained  water,  was  not 
increafed  more  than  0’02  grammes.  This  was  hill  owing 
to  the  moifture  taken  by  the  charcoal  from  the  atmofphere 
at  the  time  of  its  introduction  into  the  tube.  But,  if  we 
fhould  choofe  to  believe  that  this  quantity  was  produced  by 
the  combultion,  as  it  contained  only  0*003  grammes  of  hy¬ 
drogen,  arifing  from  4*50  grammes  of  charcoal,  there  would 
ex  i  n  in  ico  grammes  but  0*065  grammes;  that  is  to  fay, 
Tjocrj  a  quantity  inappreciable. 

C.  Berthollet,  in  a  letter  printed  in  the  Bibliotheque  Bri- 
tannique* ,  fixes  at  0.0902  grammes,  or  1*7  grain,  the  hydro¬ 
gen  contained  in  1*9683  litres,  or  100  cubic  inches  of  in¬ 
flammable  gas,  arifing  from  the  reduction  of  the  oxide  of 
zinc  by  charcoal.  But  this  quantity  of  gafeous  oxide  of  car¬ 
bon  weighs  nearly  2*278  grammes,  and  contains  1*139  gram¬ 
mes  of  charcoal,  and  as  much  oxygen.  This  charcoal  ought 
to  contain,  therefore,  the  0*0902  grammes  of  hydrogen;  that 
is  to  lay,  in  100  parts  there  ought  to  he  7*91  of  hydrogen. 
C.  Berthollet,  then,  has  fixed  higher  than  is  indicated  by  ex¬ 
periment  the  quantity  of  hydrogen  contained  in  carbonic  acid 
gas,  and  confequently  m  charcoal.  We  have,  indeed,  feerx 
that  we  can  fuppofe  in  the  latter  body  at  mo  ft  00 65  per  cent. 

"This  experiment,  made  with  the  greatell  exaCtnefs  poffible, 
m\  proves  that  100  parts  of  carbonic  acid  con  fill  nearly  of 
28  parts  of  carbon  and  72  of  oxygen — a  re  fill  t  given  by  the 
celebrated  Lavoifier;  and  if  be  obtained  water  in  that  com- 
buftion,  it  ought  not  to  occafion  any  error  in  the  fractions  of 
the  refult,  its  exigence  being,  as  we  have  already  laid,  an¬ 
terior  to  the  add  of  combuftion. 

Being  defirous  to  know  whether  all  kinds  of  charcoal,  like 
that  of  wood,  might  be  freed  by  fire  from  all  the  hydrogen 
combined  with  them,  we  found  that  the  charcoal  of  fugar, 

*  No.  142. 
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wax,  and  animal  matters,  after  being  fubje£ted  to  the  adfioti 
of  a  ftrong  heat,  were  perfectly  ftmilar  to  common  charcoal, 
for,  like  it,  they  produced  no  water  by  eombuftion.  Our  in¬ 
tention  in  making  thefe  experiments  not  only  was  to  afcertain 
whether  thefe  kinds  of  charcoal  were  united  with  hydrogen, 
but  alfo  to  determine  the  relative  quantities  of  oxygen  they 
might  contain  above  that  neceffary  to  convert  them  into  car¬ 
bonic  acid. 

But  all  thofe  kinds  of  charcoal  above  mentioned,  as  well  as 
coak,  plumbago,  and  anthracite,  required  nearly  the  fame 
quantity  of  oxygen.  The  following  is  the  refult  of  the  expe¬ 
riments  : 

The  apparatus  was  the  fame  as  that  employed  for  the  com- 
buftion  of  the  charcoal  of  wood.  It  will,  perhaps,  not  give 
complete  fatisfadlion,  on  account  of  the  fufpicion  generally 
entertained  of  the  permeability  of  bladders :  we  {hall,  how¬ 
ever,  obferve,  that  thofe  which  we  employed  were  prepared 
in  fuch  a  manner  as  not  to  fuflfer  the  gas  contained  in  them 
to  efcape.  Befides,  the  refults  which  we  obtained,  and  of  which 
we  fhall  give  an  exacl  account,  are  fo  agreeable  to  thofe  of 
Tavoifier,  and  to  that  given  to  us  by  the  eombuftion  of  the 
charcoal  of  wood  in  a  balloon  filled  with  oxygen,  that  they 
may  with  certainty  be  depended  on. 


Kinds  of 
Charcoal 
burnt. 

Quantities 

employed. 

Carbonic  Acid, 

Lofs  ne-- 
glecded. 

A  hundred  Parts  1 

of  Carbonic  Acid 
are  compofed  of 

Charcoal 

Oxygen. 

which 
ought  to 
have  re- 
fulted. 

which 
actually 
re  (lilted. 

Charcoal 

Oxygen. 

Gram. 

Gram. 

Gram. 

Gram. 

Gram. 

Charcoal 

of  Sugar 

1-63 

3*93 

5\0 

5 '4*5 

0*30 

39-3 

707 

Of  Wax 

1*05 

272 

377 

3 ‘65 

0*13 

37*8 

73’3 

Plombago 

2*44 

6-36 

8*80 

8*8o 

o-oo 

27*8 

73*2 

Anthracite 

2-05 

5-16 

7*31 

7'3I 

0-00 

28-4 

71*6 

Animal 

* 

Charcoal 

'•55 

4*08 

.5 ’(>3 

5-68 

0-00 

26-9 

73-1 

The  eombuftion  of  plumbago  was  the  moft  interefting. 
The  whole  was  not  burnt.  The  portion  which  remained 
bad  become  of  a  pale  black  colour  exaftly  like  charcoal :  at 
fome  parts  of  its  furface  it  appeared  that  the  texture  of  its 
parts  had  become  lefs  compact,  and  that  the  black  colour 
was  entirely  owing  to  this  attenuation. 

Many 


Notices  refpe&ing  New  Booh.  ^3 

Many  fubftances  which  have  a  fine  fplendour  become  tar- 
tiifhed  when  fcraped  :  oxygen,  by  fcratching,  as  we  may  fay,, 
the  plumbago,  produces  in  it  fmall  vacuities  which  difperfe 
the  rays  of  light,  and  fuffering  them  no  longer  to  be  relledted 
towards  the  eye  but  in  a  fmall  quantity:  they  therefore  pro¬ 
duce  only  a  weak  fenfation,  and  the  body  is  judged  to  be  tar- 
nifhed. 

Befides  this  experiment,  in  which  the  black  colour  gene¬ 
rally  obferved  in  the  carbonaceous  principle  feems  to  us  to  be 
owing  to  its  divifion  and  its  texture,  we  have  had  occafion  to 
fee  the  charcoal  of  turpentine  and  wax,  which  are  commonly 
fo  black  and  dull,  become  brilliant  like  plumbago  when  their 
parts  became  more  compadL 

It  is  known  that  Prieftley,  that  illuftrious  obferver,  was 
acquainted  with  this  charcoal  of  turpentine,  and  which  he 
positively  called  white  charcoal. 

Thus  charcoal,  whatever  be  its  texture  or  colour,  if  it  has 
been  heated,  is  always  the  fame,  contains  no  hydrogen,  and 
requires  for  its  combuftion  the  fame  quantity  of  oxygen.  The 
alkaline  or  earthy  matters,  which  may  vary  the  carbonaceous 
principle  without  making  any  change  in  it,  is  not  confidered. 

Thefe  experiments,  indeed,  do  not  prove  that  the  diamond 
does  not  make  an  exception  ;  but  they  give  us  reafon  to  wifh 
for  a  new  combuftion  of  that  body,  which  is  too  dear  to  be 
fubjedted  to  this  procefs  on  a  large  fcale. 

[To  be  continued.] 
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Bhilofophical  Tranfatlions  of  the  Royal  Society  of  London  for 

the  Year  1802.  Part  i. 

THE  prefent  part,  which  is  extremely  interefting,  con¬ 
tains  as  follow: — 1.  The  Croonian  Ledture.  On  the  Power 
of  the  Eye  to  adjuft  itfelf  to  different  Diftances  when  de¬ 
prived  of  the  Cryftalline  Lens.  By  Everard  Plome,  Efq. 
F.R.S. — 2.  The  Bakerian  Ledture.  On  the  Theory  of  Light 
and  Colours.  By  Thomas  Young,  M.D.  F.B.S.  Profeftor 

of  Natural  Philofophy  in  the  Royal  Inftitution. - 3.  An 

Analyfis  of  a  mineral  Subftance  from  North  America,  con¬ 
taining  a  Metal  hitherto  unknown.  By  Charles  Flatchett, 
Efq.  F.R.S. — 4.  A  Defcription  of  the  Anatomy  of  the  Or- 
nithorynchus  paradoxus.  By  Everard  Home,  Efq.  F.R.S. — • 
5.  On  the  Independence  of  the  analytical  and  geometrical 
Methods  of  Inveftigation  :  and  on  the  Advantages  to  be  de- 

nved 
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rived  from  their  Separation.  By  Robert  Woodhoufe,  A.M. 
Fellow  of  Cains  College,  Cambridge.— .6.  Obfervations  and 
Experiments  upon  oxygenized  and  hyperoxygenized  Muriatic 
Acid;  and  upon  fome  Combinations  of  the  Muriatic  Acid 
In  its  three.  States.  By  Richard  Chenevix,  Efq.  F.R.S.  and 
M.RrI.A. —  7.  Experiments  and  Obfervations  on  certain 
Stony  and  Metalline  Sub  dances  which  at  different  Times  are 
feid  to  have  fallen  on  the  Earth;  alfo  on  various  Kinds  of 
Native  Iron.  By  Edward  Howard,  Efq.  F.R.S. — Appendix. 
—Meteorological  Journal  kept  at  the  Apartments  of  the 
Royal  Society  by  Order  of  the  Prefident  and  Council. 

TranfaBions  of  the  Linnean  Society ,  Vol.  vi.  London  1802. 

THIS  refpeclable  Society,  to  whom  the  public  have  been 
already  indebted  for  many  valuable  papers  on  different  objects 
of  natural  hiftory,  continue  their  labours  with  unabated'  zeal. 
The  prefent  volume,  which  is  illuftrated  with  thirty-one 
plates,  feveral  of  them  elegantly  coloured,  contains  the  fol¬ 
lowing  articles  : — 1.  A  Differtation  on  two  Natural  Genera 
hitherto  confounded  under  the  Name  of  Mantis.  By  An¬ 
thony  Auguftus  Henry  Lichtenftejn,  D.D.  F.M.L.S.  Tranf- 
lated  from  the  German  by  Thomas  Young,  M.D.  F.R.S. 
and  L.S. — The  Botanical  Hiftory  of  the  Genus  Ehrharta. 
By  Olof  Swartz,  M.D.  F.M.L.S. — 3.  Account  of  a  Micro- 
fcopical  Investigation  of  feveral  Species  of  Pollen,  with  Re¬ 
marks  and  Queftions  on  the  Structure  and  Ufe  of  that  Part 
of  Vegetables.  By  Luke  Howard,  Efq.  of  Plaiftow,  in  Effex. 

- — 4.  Obfervations  on  Aphides,  chiefly  intended  to  fliow  that 
they  are  the  principal  Caufe  of  Blights  in  Plants,  and  the  foie 
Caufe  of  the  Honey-dew,  By  the  late  Mr.  William  Curtis, 
F.L.S. — 5.  Remarks  on  the  Genera  of  Psederota,  Wulfenia, 
and  Hemimeris.  By  James  Edward  Smith,  M.D.  F.R.S. 
P.L.S. — 6.  An  Uluftration  of  the  Genus  Solandra,  By  Ri¬ 
chard  Anthony  Salifbury,  Efq.  F.R.S.  and  L.S.— 7.  Ob¬ 
fervations  on  fome  remarkable  Strata  of  Flint  in  a  Chalk-pit 
in  the  Ifle  of  Wight,  in  a  Letter  from  Sir  Henry  Charles 
Englefield,  Bart.  F.R.S.,  to  John  Latham,  M.D.  F.R.S.  and 

L. S. — 8.  Remarks  on  fome  Britifli  Species  of  Salix.  By 
James  Edward  Smith,  M.D.  F.R.S.  P.L.S.—— 9.  Defcrip- 
tions  of  four  new  Species  of  Fucus.  By  Dawlon  Turner, 

M. A.  F.L.S. — 10.  Description  of  Callicocca  Ipecacuanha. 
By  Felix  Avellar  Brotero,  Profeffor  of  Botany  in  the  Uni- 
verflty  of  Coimbra,  F.M.L.S. — 11.  Obfervations  on  the  Cur* 
culio  Trifolii,  or  Clover  Weevil,  a  fmall  Infedl  which  infefts 
the  Heads  of  the  cultivated  Clover,  and  deftroys  the  Seed. 
In  a  Letter  to  Thomas  Marfham,  Efq.  Tr,  L.S.,  by  William 

4  Markwick, 
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Mark  wick,  Efq.  F.L.S.  With  additional  Remarks  by  Mr. 
Marfham. — 12.  Further  Obfervations  on  the  Curculio  Tri- 
folii.  In  a  Letter  to  William  Markwick,  Efq.  F.L.S.  by 
Martin  Chriftian  Gottlieb  Lehmann,  M.A.  of  Gottingen. — 
13.  Defcription  of  Brotera  perfica  and  Muftelia  eupatoria, 
two  new  Plants  cultivated  in  the  Botanic  Garden  of  Halle, 
by  Curt  Sprengel,  M.D.  Profeffor  of  Botany  in  the  Uni* 
verfity  of  Halle.— 14.  Obfervations  on  the  Hinges  of  Britifh 
Bivalve  Shells.  By  Mr.  William  Wood,  F.L.S.— 15.  Ca¬ 
talogue  of  the  more  rare  Plants  found  in  the  Environs  of 
Dover,  with  occafional  Remarks.  By  Mr.  Lewis  Wefton 
Dillwyn,  F.L.S. — 16.  Defcriptions  of  fome  lingular  Coleop¬ 
terous  Infebts.  By  Charles  Schreibers,  M.D.  Deputy  Pro- 
fefifor  of  Natural  Hi  (lory  in  the  Uni  verfity  of  Vienna.— 
17.  Defcription  of  Menura  fuperba,  a  Bird  of  New  South 
Wales.  By  Major-General  Thomas  Davies,  F.R.S.  and  L.S. 
? — 18.  On  fhe  Doryanthes,  a  new  Genus  of  Plants  from  New 
Holland,  ifext  a-kin  to  the  Agave.  By  Jofeph  Correa  de 

Serra,  LL.D.  F.R.S.  and  L.S. - it).  Obfervations  on  feverai 

Species  of  the  Genus  Apis,  known  by  the  Name  of  Hum¬ 
ble-bees,  and  called  Bombinatrices  by  Linnaeus.  By  Mr. 
P.  Huber,  of  Laufanne,  in  Swiiferland. — 20.  Botanical  Cha¬ 
racters  of  four  New-  Holland  Plants,  of  the  Natural  Order  of 
Myrti.  By  James  Edward  Smith,  M.D.  F.R.S.  P.L.S. — - 
2i.  Additional  Obfervations  on  fome  remarkable  Strata  of 
Flint  in  the  Ifle  of  W7ight.  In  a  Letter  from  Sir  Henry 
Charles  Englefield,  Bart.  F.R.S.,  to  John  Latham,  M.D. 
F.R.S.  and  L.S.  of  Rom  fey.- — 22.  Defcription  of  a  new 
Species  of  Viola.  By  Thomas  Furly  Forfter,  Efq.  F.L.S.— 
23.  Defcription  of  the  Fruit  of  Cycas  revoluta.  By  James 
Edward  Smith,  M.D.  F.R.S.  P.L.S.— 24.  Species  of  Erica. 
By  Richard  Anthony  Salisbury,  Efq.  F.R.S.  and  L.S. 

Remarls  upon  Chemical  Nomenclature ,  according  to  the  Prin¬ 
ciples  of  the  French  Neologijls.  By  Richard  ChenI* 
vix,  Efq.  F.R.S.  M.R.I.A.)  &c.  12 vio. 

THIS  little  work,  which  every  one  who  (Indies  chemiftry 
Ought  to  be  poffefled  of,  contains: — 1.  An  Introduction.— 
2.  General  Obfervations  and  Rules. — 3.  Faults  which  are 
the  moil  commonly  found  in  the  Periodical  Publications, 
and  proceeding  chiefly  from  Inattention,  but  partly  front 
Mifapplication  of  the  Rules. — 4.  Obfervations  upon  fuch 
Terms  in  our  Language  as  do  not  feem  to  be  the  rnoft  ap- 
pofite  to  render  the  French  Expreffion. — 3.  Obfervations 
upon  certain  Denominations  which  in  the  Original  are  not 
conformable  to  the  Principles  of  the  Syftem, — 6,  Obferva¬ 
tions 
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tions  upon  fuch  Parts  of  the  Syftematic  Nomenclature  as 
appear  to  have  been  left  defective  by  its  Authors.— 7.  Re¬ 
marks  upon  an  Effay  on  Chemical  Nomenclature  by  Dr. 
D'ickfon. — 8.  Remarks  upon  a  Paper  on  Chemical  and  Mine- 
ralogical  Nomenclature,  by  Mr.  Kirwan. — 9.  Obfervations 
oit  iome  Parts  of  Chemical  Language  which  do  not  properly 
come  under  the  Head  of  Nomenclature. — 10.  On  the  Syftem 
of  Chemical  Signs.- — 11.  Obfervations  on  the  Syftem  of 
Chemical  Nomenclature  propofed  by  Brugnatelli. 

Af  handling  rorande  Mechaniquen  7ned  Tillampning  i  Synnerhet 
til  Bruk  ach  Bergwerk,  &c.  A  Treatife  ot  Mechanics, 
with  the  Application  of  them  to  Mining  and  Iron-works 
in  particular.  By  Sveno  Rinmann,  Knight  of  the 
Order  of  Val'a,  &c.  Vol.  ii.  4to.  Stockholm  1798. 

Af handling  rorande Nhechaniquen  med  Tillampning  i  Synnerhet 
til  Bruk  ach  Bergwerk ,  &c.  A  Treatife  on  Mechanics, 
with  the  Application  of  them  to  Mining  and  Iron- works 
in  particular.  By  Erik  Nordwall,  &c.  vol.  i.  410. 
Stockholm  1800. 

THE  fociety  of  the  proprietors  of  mines  and  iron-works 
in  Sweden  gave  fuch  liberal  encouragement  and  fupport  to 
Mr.  Rinmann,  who  has  been  of  fo  much  fervice  to  mining  in 
Sweden,  that  he  was  enabled  in  the  year  1773  to  publifh  an 
Introduction  to  the  Art  of  Improving  the  Manufactory  of 
Iron  and  Steel;  in  1782,  his  Hiftory  of  Iron,  fince  tranf- 
lated  into  German;  and,  in  1789,  his  large  Dictionary  of 
Mining,  in  quarto.  The  fociety  fo  early  as  1784  had  en¬ 
gaged  him  to  undertake,  with  the  affiftance  of  Mr.  Nord¬ 
wall,  a  fyftem  of  mechanics  applicable  to  the  working  of 
mines,  or  a  theoretical  and  practical  treatife  on  all  the  appa¬ 
ratus  and  water-works,  a  knowledge  of  which  is  neceffary  to 
iron-matters  and  thofe  who  fuperintend  iron  manufactories. 
Mr.  Rinmann  undertook  the  practical  part  of  this  work 
which  we  have  here  announced,  and  which  comprehends 
the  following  chapters  : — ift.  On  the  general  conftruCtion  of 
dams  or  dykes,  of  their  height  and  breadth,  with  a  defcrip- 
tion  of  more  than  twelve  different  kinds,  and  the  method  of 
conftruCting  them  :  2d,  Of  canals  and  citterns  :  3d,  On  the 
conftruCtion  of  water-wheels,  and  particularly  thofe  ufed  for 
working  hammers  :  4th,  Of  the  manufacturing  bar  iron: 
5th,  Of  hammers  and  other  apparatus  for  blackfmiths :  6th, 
Of  the  tilting  hammer,  where  weight  is  not  fo  much  con- 
fklered  as  the  greater  frequency  of  the  ftroke  :  7th,  Of  rolling 
and  fplitting  iron  :  8th,  Of  wire-drawing:  9th,  Of  machines 

for 
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Ibr  boring  cannon  to  work  both  horizontally  and  vertically, 
the  whole  apparatus  belonging  to  them,  and  the  method  of 
improving  them.  The  detailed  defcriptions  which  the  author 
gives  of  all  thefe  machines,  conftrudted  under  his  own  in- 
fpedtion,  are  illuftrated  by  accurate  engravings,  to  each  of 
which  a  proper  fcale  is  added.  Mod;  of  the  plates  were  en¬ 
graved  from  drawings  executed  under  his  own  eye,  or  by  his 
ions.  The  invention,  delineation,  and  conftrudt ion  of  a  heel 
hammer  of  cut  granite,  belongs,  however,  exclulively  to  his 
younger  fon,  who  was  appointed  by  the  College  of  Mines  to 
fupply  his  father’s  place  during  his  long  illnefs.  The  draw¬ 
ings  refpedting  dams  and  dykes  are  by  Mr.  Not’d  wall,  who 
has  invented  a  new  and  advantageous  method  of  con  drafting 
canals  of  cut  granite  for  hammer-works. 

The  theoretic  part,  announced  alfo  as  above,  is  the  work 
of  Mr.  Nordwall,  and  was  not  publifhed  till  1800.  The  ex¬ 
periments  made  on  a  fmall  fcale,  in  regard  to  the  motion  and 
power  of  water,  are  not  fufficient  for  edablidiing  a  general 
theorv,  as  it  is  not  yet  known  with  certainty  what  refults 
would  be  given  by  experiments  on  a  large  fcale.  For  eda¬ 
blidiing  the  theory  of  the  adfion  of  water  on  water-wheels, 
a  peculiar  machine  was  invented  by  the  late  Polhem,  the 
objedt  of  which  was  to  determine  the  power  of  water  accord¬ 
ing  to  the  different  heights  from  which  it  falls,  the  bed  me¬ 
thod  of  condrudfingfloat-boards,  and  to  determine  according  to 
the  different  depths  the  fizeof  the  troughs.  Some  experiments 
made  on  this  fubjedt  by  the  late  Wallerius  may  be  found  in 
Triewald’s  Ledtures  on  Natural  Philofophy,  in  Ehdus’s Trea¬ 
tise  on  the  Adtion  of  the  impelling  Power  of  W ater,  and  here 
and  there  in  the  papers  of  the  Academy  of  Sciences  at  Stock¬ 
holm.  In  the  years  1752  and  1753  the  late  ingenious  Mr. 
Smeaton  made  fimilar  experiments,  which  were; piihhfhed  in 
1794  under  the  following  title :  Experimental  Inquiry  con¬ 
cerning  the  natural  Powers  of  Wind  and  Water  to  turn 
Mills  and  other  Machines.  Some  newer  experiments  have 
been  given  by  the  abbe  Boffut  in  his  excellent  work  on  Hy¬ 
drodynamics.  By  all  thefe,  however,  the  fubjedt  has  not 
been  illudrated  fo  fully  as  its  importance  and  extent  required. 
It  has  been  found,  indeed,  by  experiment,  that  the  moving 
momentum  of  the  power  of  water  is  very  different  according 
to  the  nature  of  the  wheels  driven  by  it,  the  more  or  lets 
oblique  fituation  of  the  troughs,  the  different  pofition  of  the 
float-boards,  and  their  diftance  from  each  other;  but  it  has 
never  yet  been  fufficiently  examined  what  variations  may  be 
.produced  by, the  different  prdfure  of  the  water  in.  the  trough  ; 
•ihe  different  forms  and  coifftrudlion  of  the  float-boards  in 
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overfhot,  half-overfhot,  and  underfhot  wheels ;  by  the  dif* 
ferent  depths,  curvature,  and  breadth  of  the  troughs ;  the 
different  breadth  of  the  float-boards  in  regard  to  the  diameter 
of  the  wheel ;  the  height  and  thicknefs  of  the  column  of 
water  by  which  it  is  impelled;  the  greater  or  lefs  velocity 
with  which  the  wheel  revolves;  its  height  as  compared  with 
that  from  which  the  water  falls  upon  it;  the  effedl  which 
the  water  produces  by  its  weight  or  its  impulfe  alone  on  the 
wheel,  &c.  All  thefe  points  mult  be  explained  in  a  theo¬ 
retical  treatife  to  render  it  fufficiently  ufeful,  and  before  this 
can  be  done  it  will  be  neceflary  to  make  a  great  many  re- 
fearches,  not  merely  founded  on  mathematical  principles  and 
demonftrations,  which  may  often  mi  (lead  the  practical  me¬ 
chanician,  but  on  i  neon  tellable  experiments;  and  even  if  this 
fliould  be  fully  accompli fhed,  it  would  ftiil  be  neceflary  to 
examine  what  ratio  the  refults  arifing  from  experiments  on  a 
fmaLI  fcale  bear  to  thofe  made  on  a  large  feale.  This  ratio  the 
author  has  here  endeavoured  to  determine  with  as  much  ac¬ 
curacy  as  poflible.  In  regard  to  the  [mail  difference  which 
is  Sometimes  obferved  in  experiments  with  fmall  over  (hot 
wheels,  on  account  of  the  attraction  of  the  water  by  the  float- 
boards,  and  in  confequence  of  which  the  adfion  is  fomewhat 
greater  on  a  large  feale,  the  author,  in  order  to  obtain  a  cer¬ 
tain  formula,  made  various  experiments  on  a  large  fcale,  and 
compared  them  with  thofe  of  Polhem,  Smeaton,  and  Boffiit, 
and  his  formulae  with  thofe  of  Karften,  Kaftner,  Defaguliers, 
Belidor,  Fabre,  Elvius,  8cc, 

The  whole  work  confills  of  three  parts. — I.  Mechanics . 
The  author  here  treats  of  the  weight  of  bodies,  and  gives  a 
table  of  the  weight  of  an  ell  of  the  different  kinds  of  bar  iron, 
the  weight  of  a  cubic  foot  of  water  being  62 *7  pounds  :  of 
the  different  powers,  and  their  action ;  accelerated  motion, 
and  the  motion  of  falling  bodies  ;  the  equilibrium  of  powers 
that  counteract  each  other:  of  compound  motion  ;  the  refo- 
iution  and  composition  of  powers;  the  motion  of  bodies  on 
an  inclined  plane:  of  the  motion  of  the  pendulum;  the 
eenp-e  of  percuflion  or  point  of  ofcillation  ;  the  circular  mo¬ 
tion  of  a  body,  and  particularly  the  fly-wheel ;  of  the  centre 
of  gravity,  the  lever,  the  pulley,  the  axle  and  wheel,  the  in¬ 
clined  plane,  the  wedge,  fried  ion,  the  ftiffnefs  of  ropes;  of 
the  power  of  bodies  in  a  ft  ate  of  motion;  on  the  motion  of 
bodies  which  impinge  diraCtly  againft  each  other  ;  on  the 
impinging  of  hard  and  el  aft  ic  bodies;  of  the  motion  of  hard 
and  elaftic  bodies,  which  impinge  on  each  other  obliquely; 
3,nd  on  eftimating  the  power  of  bodies  which  put  machines 
in  motion,— II.  My  dr  of  a  ties.  This  part  treats  on  the  p  re  flu  re 
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of  fluids;  on  their  equilibrium  with  folid  bodies  immerfed  in 
them,  with  a  table  of  the  fpecific  gravities  of  forne  fluids  and 
folids ;  on  the  utility  of  being  acquainted  with  the  fpecific 
gravity  of  bodies  $  on  the  equilibrium  of  elaftic  bodies,  and 
particularly  the  air;  on  pumps;  on  conveying  water  and  le¬ 
velling. — III.  Hydraulics,  The  contents  of  this  part  are:  on 
the  motion  of  water  in  general,  when  it  flows  from  apertures 
in  the  veffel  which  contains  it  ;  of  the  velocity  of  its  efflux; 
on  the  quantity  of  water  which  i flues  when  the  velocities  are 
equal ;  on  the  quantity  of  the  water  which  iffues  through 
lateral  apertures  when  the  velocity  is  not  uniform ;  on  the 
quantity  of  water  which  iffues  from  pipes;  on  the  motion  of 
water  in  dams  and  canals  ;  on  the  different  methods  of  de¬ 
termining  the  velocity  of  running  water ;  on  the  motion  of 
water  in  ft  reams;  on  the  impinging  force  of  water;  on  the 
fall  of  water;  on  the  different  method  of  applying  float-boards 
to  wheels,  and  1  he  abtion  of  the  moving  power  of  the  water 
thence  depending  ;  on  the  proper  form  of  troughs  for  over- 
foot,  half  overfbot,  and  underfoot  wheels  ;  c-11  the  proper 
diameter  of  the  wheels  ;  on  the  greateft  poffible  abtion  of  the 
moving  power  of  water  on  the  different  kinds  of  wheels  ;  on 
the  action  of  the  compound  moving  force  of  water,  and  on 
the  effebt  of  the  moving  power  of  water  on  horizontal  wheels. 

• — This  work  foows  that  the  author  is  not  a  mere  theoriit,  and 
that  he  has  united  the  principles  of  found  theory  with  very 
ex  ten  five  prabfice. 

Hiftoire  des  Matbemdtiques ,  dans  Iqquelle  cn  rend  Cor&pie  de 
leur  Propres  depuis  leur  Oripine  jufqtfa  nos  Jours ,  See.. 
A  Hiftory  or  the  Mathematics,  containing  an  Account  of 
their  Progrefs  from  their  Origin  to  the  prefect  Time in 
which  a  View  is  given  of  the  principal  Difcoveries  in  every 
Branch  of  the  Mathematical  Sciences,  of  the  Difputes 
which  have  arifen  among  the  Mathematicians,  and  of  the 
principal  Circumftanees  in  the  Lives  of  the  moft  celebrated. 
A  new  Edition,  confiderably  'augmented,  and  continued  to 
the  prefect  Period.  By  J„  L.  M'qntuc'la,  of  the  National 
Inftitute.  Vols.  iii.  and  iv.  qt o.  completed  and  publiftied 
by  Jerome  Delalande,  of .  the  National  Inftitute,  with 
nineteen  Plates,  and  the  Portraits  of  Monfcucla  and  De- 
lalatide. 

MONTUCLA,  above  thirty  years  ago,  publifoed  the  two 
firft  volumes  of  this  work,  which  contain  the  hiftory  of  the 
mathematics  to  the  end  of  the  feventeenth  century.  This 
part  was  incomplete;  and  the  author  made  confiderable  ad¬ 
ditions 
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ditions  to  thefe  two  volumes,  which  were  republifhed  about 
two  years  ago. 

The  third  and  fourth  volumes,  now  publifhed,  contain  the 
hiftory  of  the  mathematics  fince  the  commencement  of  the 
eighteenth  century  to  the  prefent  period.  This  century  is 
more  fertile  than  any  of  the  preceding,  having  produced  a 
great  many  men  of  eminence  in  the  mathematical  feiences;  as 
Euler,  Maclaurin,  the  two  Simpfons,  Dalembert,  Condorcet, 
Ea  Grange,  Landen,  De  la  Place,  Delalande,  & c.  Montucla 
died  while  employed  in  putting  the  [aft  hand  to  this  part,  by 
which  means  the  end  of  the  third  volume,  and  great  part  of 
the  fourth,  were  left  imperfedl.  Delalande  undertook  to 
fupply  the,  deficiency,  as  a  teftimonv  of  refpedt  to  the  me¬ 
mory  of  his  friend ;  and  the  refult  of  his  labour  is  now  pre- 
fented  to  the  public.  Delalande  has  prefixed  to  the  third 
volume  a  preface,  and  added  to  the  fourth  a  life  of  Montucla; 
with  an  index  to  the  two  laft  volumes,  like  that  given  by 
Montucla  with  the  firft  and  fecond. 


XVII.  Proceedings  of  Learned  Societies, 

ROYAL  INSTITUTION  OF  GREAT  BRITAIN. 

A  T  a  meeting  of  the  managers  and  vifitors  of  the  Royal 
Inftitution  of  Great  Britain,  held  at  the  houfe  of  the  Inftitu- 
tion,  on  the  26th  day  of  April  1802,  the  following  report, 
relative  to  the  prefent  ftate  of  the  Inftitution,  was  laid  before 
them  by  Count  Rumford. 

On  the  25th  of  May  laft  year  I  had  the  honour  to  lay  be¬ 
fore  the  managers  an  account,  which  by  their  directions  was 
publiftied  in  the  journals  of  the  Inftitution  on  the  13th  of 
June,  refpedfing  the  progrefs  that  had  been  made  in  the  ar¬ 
rangement  of  the  Inftitution  at  that  time,  and  of  the  works 
that  were  then  going  on  at  the  houfe  of  the  Inftitution  ;  and 
I  (hall  now  briefly  ftate  to  the  managers  and  vifitors  what  has 
ft  nee  been  accompli  fhed,  and  what  ftill  remains  to  be  done 
to  complete  this  great  and  interefting  eftabliflnnent  in  all  its 
details. 

The  new  ledlure-room  has  been  finifihed,  and  is  acknow¬ 
ledged  to  be  one  of  the  moft  beautiful  and  mod  convenient 
fcientific  theatres  in  Europe.  It  is  fo  favourable  to  the  pro¬ 
pagation  of  found,  that  though  it  is  fufficiently  capacious  to 
contain  900  perfons,  a  whifper  may  be  diftimftly  heard  from 
one  extremity  of  it  to  the  other,  and  no  echo  is  ever  perceived 
in  it  on  any  occafion,  It  is  fo  contrived,  that  day-light  may 
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be  entirely  excluded  in  a  moment,  by  lowering  the  moveable 
ceiling  of  the  lantern,  by  which  the  light  enters  the  room 
from  above,  and  allowing  it  to  reft  on  the  cornice  which 
makes  the  finifh  of  the  lower  part  of  the  lantern,  juft  above 
the  level  of  the  flat  part  of  the  ceiling  of  the  room. 

The  form  of  the  room  is  femicircular,vvith  an  addition  of  a 
parallelogram,  equal  in  length  to  the  diameter  of  the  circular 
part  of  the  room  (60  feet), -and  15  feet  wide;  and  there  are 
eleven  rows  of  feats  riling  one  above  the  other  below,  and 
three  rows  of  feats  in  the  gallery :  and  there  is  a  covered  cir¬ 
cular  palfage,  eight  feet  wide,  all  round  the  room,  without, 
under  the  higher  rows  of  feats,  next  the  wall,  and  four  con¬ 
venient  openings  or  vomitoria ,  with  light  doors  with  two 
wings,  which  fhut  of  themfelves  without  noife,  forming  fo 
many  paflages  of  communication  between  the  lower  part  of 
the  theatre  or  pit,  and  the  arched  gallery  or  palfage  without. 

The  floor  and  feats  of  this  theatre  are  painted  of  a  dark 
green  colour ;  and  the  feats  are  all  covered  with  green  moreen 
cufhions.  The  floor  of  the  circular  palfage  without,  which 
furrounds  the  pit,  and  the  flairs  belonging  to  the  vomitoria , 
are  all  covered  with  green  cloth  to  prevent  the  noife  of  the 
footfteps  from  being  heard  of  thofe  who  come  in  or  go  out 
of  the  theatre  during  the  lecture. 

The  windows  which  form  the  lantern  (which  is  15  feet  in 
diameter)  are  all  double,  which  not  only  renders  the  tempe¬ 
rature  of  the  room  very  equal  and  pleafant,  but  alfo  prevents 
fo  effectuallv  all  noifes  from  without  difturbing  the  lilence 
which  reigns  in  the  room,  that  even  the  rumbling  of  the  car¬ 
riages  which  pafs  in  the  neighbouring  ftreets  is  never  heard 
in  it. 

This  theatre  is  warmed  in  cold  weather  by  fleam,  which 
coming  in  covered  and  concealed  tubes,  from  the  lower  part 
of  the  houfe,  circulates  in  a  large  femicircular  copper  tube, 
eight  inches  in  diameter,  and  above  60  feet  long,  which  is 
concealed  under  the  riling  feats  of  the  pit. 

Adjoining  to  this  new  theatre  is  the  apparatus  room, 
which  communicates  with  it  by  a  door  which  is  on  the  fide 
of  the  large  open  chimney  fireplace  within  the  theatre,  and 
juft  behind  the  lecturer’s  table,  which  chimney  fireplace 
ferves  for  placing  the  furnaces  that  are  occafionally  ufed  in 
the  chemical  experiments. 

The  repofitory,  which  is  44  feet  long,  and  33  feet  wide, 
(the  ceiling  of  which,  and  the  floor  of  the  theatre,  which  is 
above  it,  being  fupported  by  two  rows  of  handfome  columns,) 
is  finiflied,  and  already  contains  a  conliderable  number  of 
fpec.imens  of  new  and  ufeful  mechanical  contrivances. 
VoL.XIil.  No.  49.  F  • 
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The  chemical  laboratory,  in  which  there  is  provifion  made 
for  placing  and  ufing  no  lefs  than  fixteen  furnaces  of  different 
kinds  at  the  fame  time,  is  quite  finifhed,  and  has  been  fur- 
niflied,  under  the  direction  of  the  committee  of  chemiftry 
(which  has  been  formed  fince  the  laft  year),  with  a  very  com¬ 
plete  chemical  apparatus,  and  alfo  with  a  confiderable  pro- 
vifion  of  materials  neceffary  in  making  chemical  experi¬ 
ments. 

All  the  workfhops  of  the  Inflitution  are  now  quite  finifhed  ; 
and  they  have  been  furnifhed  with  the  molt  complete  fets  of 
tools  that  could  be  procured;  and  feveral  excellent  workmen 
are  now  employed  in  them  ;  and  a  great  variety  of  ufeful  ar¬ 
ticles,  defigned  as  models  for  imitation,  have  already  been 
manufactured  in  the  houfe,  and  are  ready  to  be  delivered  to 

y  j 

any  of  the  proprietors  or  fubfcribers  to  the  Inflitution  who 
may  be  difpofed  to  purchafe  them. 

The  great  kitchen  at  the  houfe  of  the  Inflitution  has  been 
hnifhed,  and  now  contains  a  variety  of  new  and  ufeful  uten- 
lils,  and  implements  of  cookery,  many  of  which  are  in  daily 
ufe,  and  others  which  are  not  are  fo  expofed  to  view  as  to 
he  eafily  underflood,  and  their  merit  appreciated. 

The  dining-room  and  the  managers  room,  which  is  ad¬ 
joining  to  it,  have  both  been  quite  finifhed  and  furnifhed. 

The  converfation-room  has  been  finifhed,  and  every  thing 
has  been  prepared  for  its  being  ufed  as  a  coffee-room.  It  is 
now  fet  apart  for  the  reading  of  the  domeftic  newfpapers,  of 
which  no  lefs  a  number  than  ten  are  regularly  taken  in  ;  and 
it  has  been  furnifhed  with  a  fet  of  the  bell  geographical  maps 
and  charts  that  were  to  be  procured.  In  fele&ing  them,  the 
advice  and  afliflance  of  that  able  geographer  major  Rennell, 
were  obtained.  The  maps  are  fitted  up  according  to  a  new 
method,  which  has  been  found  to  be  very  convenient,  and 
at  the  fame  time  to  contribute  much  to  the  economy  of  Ip  ace, 
and  to  the  prefervation  of  the  maps. 

The  fir  ft  reading-room  (that  nearefl  to  the  great  hall)  has 
lately  been  appropriated  exclufively  to  the  reading  of  foreign 
newfpapers.  It  is  lighted  up,  as  formerly,  every  evening ;  and 
on  the  table  are  found  feven  foreign  gazettes,  from  different 
parts  of  the  continent,  in  the  French  and  German  languages, 
which  are  regularly  taken  in,  and  which,  #  coming  by  the 
poll,  conflantly  arrive  at  the  earliefl  periods. 

Mr.  Stanhope,  of  the  general  poll-office,  has  generoufly 
undertaken  to  manage  the  whole  bufinefs  of  procuring  thefe 
foreign  newfpapers,  and  to  caufe  them  to  be  delivered  at  the 
houfe  of  the  Inflitution  free  of  all  expenfes  for  poflage. 
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The  fecond,  or  principal  reading-room,  which  is  26  feet 
long,  by  24  wide,  has  been  fitted  up  in  a  very  complete  and 
elegant  manner,  and  furnifhed  with  neat  book  cafes,  which 
now  extend  round  three  fides  of  the  room,  affording  fpace  for 
more  than  3800  volumes.  This  arrangement  has  rendered 
it  poffible  to  allow  the  fecond  .ledlure-room  (which  at  fome 
future  period  is  to  become  the  library)  to  remain  for  fome 
time  longer  in  its  prefent  hate ;  and  it  will  no  doubt  be  found 
very  ufeful  for  giving,  occafionallv,  le&ures  on  particular  fub- 
jedls,  unconnected  with  the  general  courfes  of  ledlures  that 
are  regularly  given  in  the  great  le£ture-room  by  the  profeffors 
and  lecturers  of  the  In ftitution.  This  fecond  le£ture-room 
will  likewife  be  found  very  convenient  for  the  meetings  of 
the  committees  of  the  Inftitution,  and  for  exhibiting  new 
experiments  to  feledt  meetings  of  feientific.  men. 

.But  to  return  to  the  principal  reading-room.  The  accom¬ 
modations  for  thofe  who  frequent  this  room  have  been  greatly 
augmented  fince  the  laft  year.  There  are  now  two  long  ma¬ 
hogany  tables  (each  11  feet  in  length,  and  3  feet  10  inches 
wide),  covered  with  green  cloth,  which  are  placed  parallel 
to  each  other,  on  oppofite  fides  of  the  room;  and  each  of 
thefe  tables  is  well  lighted  at  night  by  an  elegant  Grecian 
lamp  of  three  branches,  fufpended  by  a  chain  from  the  ceiling 
of  the  room,  and  covered  with  a  (hade  of  white  filk. 

On  thefe  tables  are  found  no  lefs  than  54  foreign  and  do- 
meftic,  feientific  and  literary  periodical  publications,  which 
are  regularly  taken  in. 

The  books  in  the  library  of  the  Inftitution  have  been  con- 
fiderably  increafed  during  the  laft  year,  both  by  prefents  and 
by  new  purchafes. 

The  principal  reading-room  has  been  ornamented  by  an 
elegant  bull  of  his  majefty,  our  molt  gracious  fovereign, 
patron  of  the  Inftitution ;  and  by  the  bulls  of  thofe  great  lu¬ 
minaries  of  fcience,  Bacon,  and  the  immortal  Newton. 

With  regard  to  the  public  opinion  refpedfing  the  Inftitu¬ 
tion,  I  have  the  molt  fenfible  fatisfadlion  in  being  able  to  lay 
before  the  managers  and  vifitors  indifputable  proofs  of  its 
growung  reputation.  The  reading-rooms  and  le&ures  at  the 
houfe  of  the  Inftitution  are  confiderably  more  frequented  this 
year  than  they  ever  have  been  before;  and,  although  the 
prices  of  proprietors’  (hares,  and  of  life  and  annual  fubferip- 
tions,  have  been  confiderably  railed,  the  lifts  of  proprietors 
and  fubferihers  have,  during  the  laft  ten  months,  been  aug¬ 
mented  by  no  lefs  than  154  new  names,  as  will  appear  by 
the  following  ftatement. 

F  % 
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There  were  belonging  to  the  Royal  Inftitution 


On  the 
5th  June, 

On  the 
26th  April, 

Augmen¬ 

tation, 

1  Hoi, 

1  H02. 

Proprietors  -  - 

-  325 

341 

16 

Life  fubfcribers 

'  -  268 

284 

1 6 

Annual  fubfcribers 

“  527 

649 

122 

Total 

1120 

I274 

154 

The  income  and  pecuniary  refourcesof  the  Inftitution  havey 
of  courfe,  kept  pace  with  the  increafe  of  its  proprietors  and 
fubfcribers;  and  its  expenfes,  though  they  have  neceflarily 
been  very  heavy,  while  fo  great  and  extend ve  a  plan  has  been 
carrying  into  execution,  yet  they  have  been  regulated  with 
fo  much  order  and  economy,  that  the  proprietors  will,  no 
doubt,  be  fatisfied  with  the  accounts  that  will  be  laid  before 
them  at  their  next  annual  meeting,  which  will  be  held  in  a 
few  days. 

It  will  ftill  be  frefh  in  the  recollecfion  of  the  managers  and 
vifitors,  that,  when,  in  the  year  1800,  it  was  finally  deter¬ 
mined  by  the  proprietors  to  undertake  the  additional  build¬ 
ings  at  the  houfe  of  the  Inftitution,  it  was  then  thought  to 
be  quite  impofiible  to  complete  fo  great  and  expensive  an  un¬ 
dertaking  without  a  loan  of  at  leaft  5000  h;  and  it  will  like— 
wife  be  remembered  that,  on  opening  a  fubfcription  for  that 
purpofe,  no  lefs  a  fum  than  7000 1.  was  generoufly  offered, 
by  a  comparatively  fmall  number  of  the  proprietors,  in  a  very 
fhort  time.  It  will  alfo  be  recollected  that  I  took  the  liberty 
in  the  report  which  I  had  the  honour  to  lay  before  the  pro¬ 
prietors  laft  year,  on  the  25th  of  May,  to  exprefs  a  hope  that 
not  onlv  the  expenfes  of  the  new  buildings  above-mentioned, 
but  of  others  alfo  which  were  wanted,  and  of  all  the  altera¬ 
tions  and  additions  that  would  be  neceftary  to  be  made  to 
fmifh  the  houfe  in  the  moft  complete  manner,  and  to  furnifh 
It  elegantly,  might,  perhaps,  with  due  care  and  attention,  be 
defrayed  without  calling  for  any  part  of  that  fum  of  7000k, 
which  had  been  fubferibed  to  enable  the  managers  to  com¬ 
plete  this  great  undertaking. 

I  have  now,  in  common  with  my  two  colleagues  of  the 
committee  of  expenditure  (Lord  Pelham  and  Mr.  Sulivan), 
who  with  myfelf  have  been  fpecialjy  charged  by  the  mana¬ 
gers  of  the  Inftitution  with  the  fuperintendance  and  control 
of  thefe  expenfes,  the  pleafure  to  ft  ate  that  thefe  hopes  have 
not  been  di (appointed. 
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Bv  the  accounts  which  have  been  laid  before  the  vifitors 
•it  appears,  : .  • 

That  the  whole  of  the  fums  that  have  from  time  to  time 
become  due  to  Mr.  Hancock,  who  contracted  with  the  ma¬ 
nagers  for  completing  the  new  buildings,  have  been  regularly 
paid.  That  his  work  having  been  finifhed,  and  regularly 
examined  by  the  furveyor  of  the  Inftitution,  his  accounts 
have  been  clofed,  and  the  balance  due  to  him  from  thelnlii- 
tution  has  been  fettled. 

That  the  inftalments  agreed  to  be  advanced  to  him,  on  his 
feparate  contract  for  completing  the  attic  ftory,  have  likewife 
been  regularly  paid,  and  that  no  more  than  about  500 1.  will 
be  due  to  him,  on  his  laft  contract,  when  he  (hall  have  com¬ 
pleted  the  whole  of  that  work  3  which  will  be  finifhed  in  a 
few  weeks. 

It  appeared  likewife,  by  thefe  accounts,  that  all  the  car¬ 
penters,  plumbers,  painters,  and  glaziers  bills,  for  extra  work 
at  the  houfe  of  the  Inftitution, — not  included  in  Mr.  Han¬ 
cock’s  contracts, — have  been  brought  to  account :  that  the 
lalaries  and  wages  of  thofe  who  conftitute  the  eftablifhment 
of  the  Infiitution  have  been  regularly  paid  ;  and  that  all  the 
tradesmens  bills  have  been  duly  checked,  and  regularly  dif- 
charged. 

And,  laftly,  that  all  the  fums  due  from  the  Inftitution  on 
current  accounts,  including  every  demand  that  can  be  brought 
againft  the  Inftitution,  even  after  all  the  new  works  now  car¬ 
rying  on  at  the  houfe  of  the  Inftitution  Shall  have  been  com¬ 
pleted,  amount  to  about  3900I.;  while  the  fums  belonging 
to  the  Inftitution  in  the  hands  of  different  bankers,  added  to 
thofe  fums  which  are  due  to  the  Inftitution  from  proprietors 
and  fubfcribers,  and  from  fome  other  pcrfons,  amount  to 
about  8] col. 

From  this  ftatement  it  is  evident  that  the  Inftitution  has 
been  completed  without  any  debt  being  incurred ;  and,  by 
an  account  which  has  been  laid  before  the  managers  and 
vifitors,  it  appears  that  the  prefent  annual  income  of  the  In¬ 
ftitution  is  quite  fufficient  to  defray  all  the  expenfes  of  keep¬ 
ing  it.  The  Royal  Inftitution  of  Great  Britain  may  therefore 
be  confidered  as  finifhed  and  firmly  eftablifhed.  That  it  may 
long  continue  to  flourifh  is,  no  doubt,  the  ardent  with  of 
thole  who  are  connected  with  it;  and  alfo  of  all  thofe  who 
are  acquainted  with  the  principles  on  which  it  is  founded, 
and  who  know  how  powerfully  it  mull  contribute  to  the  ge¬ 
neral  diffufion  of  an  adtive  fpirit  of  inquiry  and  uleful  im¬ 
provement  among  all  ranks  of  fociety. 
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LINNEAN  SOCIETY  OF  LONDON. 

On  Tuefday,  the  nth  of  May,  this  fociety  held  their  firfi: 
meeting  under  a  royal  charter  of  incorporation,  wherein  the 
following  firft  fifteen  fellows  are  appointed  to  form  the  council 
for  the  year  enfuing,  viz. 

George  earl  of  Dartmouth,  F.  R.  S. 

James  Edward  Smith,  M.D.  F.  R.  S.  prefident, 

Thomas  Marfham,  efq.  treafurer. 

Alexander  M4Leay,  efq.  fecretary. 

Jonas  Dryander,  efq. 

The  Rev  Samuel  Goodenough,  LL.D, 

A.  R.  Lambert,  efq.  F.  R.  S. 

R.  A.  Salifbury,  efq.  F.  R.  S. 

W.  G.  Maton,  M.D.  F.R.S. 

William  Lewis,  efq. 

Thomas  Furley  Forfter,  efq. 

Charles  Hatchett,  efq.  F.  R.  S. 

The  Rev.  Thomas  Rackett,  M.  A. 

John  Symmons,  efq.  F.R.S. 

Thomas  Young,  M.  D.  F.  R.  S. 

LITERARY  AND  PHILOSOPHICAL  SOCIETY,  NEW- 

CASTLE. 

This  fociety,  inftituted  only  a  few  years  ago,  is  now  in  fo 
fiourifhing  a  ftate,  that  it  has  at  this  time  under  confideration 
a  plan  for  eftablifhing  a  lecTurefhip  on  the  fubjeft  of  natural 
and  experimental  philofophy.  A  paper  on  the  fubjedf,  drawn 
up  by  Mr.  Thomas  Biggs,  one  of  the  members,  has  been 
printed  and  circulated  by  the  fociety ;  and  l'uch  exertions  are 
making,  that  we  hope  foon  to  be  able  to  announce  that  a 
fufficient  fund  has  been  obtained  for  carrying  this  defirable 
meafure  into  effect. 

PHYSIOLECTICAL SOCIETY. 

A  fociety  under  the  above  title  has  juft  been  inftituted  at 
Birmingham  “  for  the  purpofe  of  improving  its  members  in 
natural  philofophy  by  le<5ture,  experiment,  and  difcufiion.” 
A  Ratable  apparatus  is  to  be  provided  at  the  expenfe  of  the 
members,  each  of  whom  during  the  feffions  is  to  lecture,  in 
his  turn,  upon  a  fubje£l  in  natural  philofophy  chofen  by  him- 
felf,  but  approved  by  a  quorum  of  the  fociety,  and  vifiting 
auditors  are  to  be  admitted  to  the  fittings  under  certain  re¬ 
gulations.  This  is  as  it  ought  to  be,  and  does  much  credit 
to  thofe  fcientific  gentlemen  who  planned  and  have  united 
for  fuch  objects.  This  will  not  only  infure  their  own  im¬ 
provement. 
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pTovement,  but  tend  to  fpread  a  tafte  for  philofophical  ftudies, 
vyhich  cannot  fail  to  prove  eventually  highly  beneficial  even 
in  a  commercial  point  of  view,  as  leading  to  fcientific  im¬ 
provements  in  the  various  manufactures  of  the  neighbour¬ 
hood.  We  with  fimilar  inftitutions  were  more  general. 

ROYAL  ACADEMY  OF  INSCRIPTIONS,  FINE  ARTS, 

HISTORY,  AND  ANTIQUITIES,  AT  STOCKHOLM. 

As  the  focietv  received  no  anfwer  to  the  following  queftion; 
A  hiftorico-critical  treatife  on  the  printed  and  manufcript 
works  written  by  individuals  of  the  royal  family;  it  has 
been  again  propofed  for  the  year  1802. 

The  following  prize  queltions  have  alfo  been  propofed  : 

Foreign  languages. — An  examination  of  the  advantages  or 
difadvantages  of  the  new  methods  invented  in  modern  times 
for  facilitating  the  ftudy  of  the  fciences;  and  whether  thefe 
methods  are  prejudicial  to  real  learning.  The  prize  is  a  gold 
medal  of  the  value  of  twenty-fix  ducats. 

Antiquities . — An  eftay  on  the  origin  of  the  arts  and  ma¬ 
nufactures  in  Sweden,  and  on  the  progrefs  of  them,  to  the 
acceflion  of  Guftavus  I.;  with  a  general  view  of  the  laws  and 
regulations  which  relate  to  trades  and  companies.  The  prize 
is  a  gold  medal  of  fifteen  ducats. 

Infcriptions  and  Devices. — Sketch  of  epitaphs  for  king 
Charles  VIII. ;  Knutfon,  Birger  Jarl,  and  Terkel  Knutfon, 
regents  of  the  kingdom  during  the  minority  of  king  Birger. 
Sketch  of  medals  on  the  molt  remarkable  events  which  took 
place  in  Sweden  in  the  courfe  of  the  18th  century,  to  be 
chofen  at  the  pleafure  of  the  author.  The  prize  is  a  gold 
medal  of  twelve  ducats. 

The  papers  mult  be  tranfmitted  to  the  academy,  in  the 
ufual  manner,  before  the  20th  of  January  1803. 

ACADEMY  OF  SCIENCES  AT  BERLIN. 

On  the  28th  of  January  1802  the  academy  held  a  public 
fitting,  which  was  opened  by  M.  Merian  with  a  difcourfe 
in  French ;  after  which  he  read  the  eulogy  of  M.  Selle,  the 
late  diredor  of  the  philofophic  clafs.  He  announced  alfo 
that  his  intimate  friend  M.  Gerhard  had  difcovered  that,  in 
galvanic  experiments,  nickel  combined  with  zinc  produces 
the  fame  effeCt  as  filver  and  copper. 

Profefifor  Bode  read  a  hiftory  of  the  difcovery  of  the  new 
planet  Ceres,  obferved  by  him  on  the  15th,  23d,  25th,  and 
26th  of  January. 

Klaproth,  in  a  memoir  on  galvanifm,  gave  fome  details  on 
the  laft  experiments  made  on  a  large  fcale  on  that  fubjeCt  by 
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Van  Marum,  of  Haarlem,  comparing  them  with  analogous 
experiments  made  with  the  Tvlerian  elehtric  apparatus. 

The  fame  chemift  made  fome  experiments  with  the  Voltaic 
pile  conftrubled,  according  to  the  directions  of  Van  Marum, 
with  52  plates  of  zinc  and  copper,  each  five  inches  fquare,  in 
two  divifions :  the  principal  phenomenon  obferved  was  the 
combuftion  of  metals. 

PHILOMATIC  SOCIETY. 

C.  PiCtet  read  a  notice  on  the  ftate  of  agriculture  in  the 
environs  of  Alicant.  The  foil  in  the  neighbourhood  of  Ali- 
cant  is  in  general  light;  on  the  heights  it  is  formed  almoft 
entirely  of  the  wrecks  of  rocky  and  calcareous  mountains, 
while  in  the  valleys  it  is  fandy,  with  beds  of  clay  and  marl : 
but  in  a  climate  fo  warm,  this  difference  in  the  nature  of  the 
foil  is  of  lefs  importance  to  agriculture  than  that  which  re¬ 
fill  ts  from  the  drynefs  or  moiftnefs  of  the  ground.  C.  PiCtet 
defcribes  feparately  the  agriculture  of  the  dry  lands  and  that 
of  thofe  which  are  watered. 

The  tree  referved  aim  oft  exclufively  for  the  dry  land  is 
the  almond-tree,  with  a  hard  or  foft  fined :  it  flowers  in  the 
month  of  February.  The  green  bark  of  the  almonds  is  em¬ 
ployed  in  the  manufacturing  of  foap,  on  account  of  the  alkali 
which  it  contains. 

The  'caroub-tree,  the  fruit  of  which  ferves  as  food  to  the 
mules,  is  alfo  cultivated,  and  that  variety  of  the  olive-tree 
which  produces  fmall  black  olives :  the  oil  of  them  is  of  a 
bad  quality,  becaufe  the  olives  are  left  heaped  upon  each 
other  for  a  long  time  before  the  oil  is  made. 

The  date-tree  at  Alicant  rifes  to  the  height  of  60  feet;  the 
fruit  is  inferior  in  quality  to  that  of  Barbary.  The  leaves  of 
this  tree  are  employed  for  a  very  fingular  purpofe:  they  are 
blanched,  and  being  then  bleffed  by  the  priefts,  are  fold  to 
individuals,  who  place  them  in  the  balconies  of  their  houfes 
as  prefervatives  from  all  kinds  of  danger.  Thefe  blanched 
leaves  are  exported  alfo  to  Italy.  1  he  leaves  of  the  male  or 
barren  date  are  employed  for  this  purpofe.  A  perfon  climbs 
up  to  the  top  of  the  tree,  turns  up  the  exterior  leaves  which 
have  {hot  forth,  and  they  are  furrounded  by  a  cord  which 
is  gradually  drawn  tighter,  after  which  they  are  covered  with 
a  bundle  of  ftraw  to  fecure  them  from  the  light.  The  bundle 
of  ftraw  is  not  entirely  doled  over  them  till  the  month  of 
Auguft.  This  operation  may  be  repeated  every  three  years 
on  the  fame  tree. 

The  land  is  cultivated  in  the  neighbourhood  of  Alicant  by 
two  mules  yoked  to  a  plough.  After  the  land  is  ploughed* 
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the  farmers  endeavour  to  level  the  ground,  that  it  may  be 
watered  in  a  more  uniform  manner.  For  this  operation  they 
employ  a  box  open  before,  and  having  a  concave  bottom;  it 
is  drawn  by  a  mule :  the  driver  holds  it  behind  by  means  of 
a  handle,  and,  making  it  enter  the  ground  when  the  latter  is 
too  high,  tranfports  what  it  has  pared  off  to  fome  other  place 
where  the  foil  is  too  low. 

The  ufual  rotation  for  dry  land  is  as  follows  : — The  land  is 
buffered  to  reft  for  a  year,  after  which  it  is  ploughed  and 
dunged :  it  is  then  fown  with  the  foda  plant,  then  with 
wheat,  and,  in  the  laft  place,  with  barley. 

The  foda  is  extracted  from  a  great  number  of  maritime 
plants :  but  the  two  exclufively  cultivated  at  Alicant  for  that 
purpofe  are  the  Parilla  ( Saljola  fativa ,  Linn.),  and  the 
S ojfa  ( Saljola  foda ,  Linn.).  The  method  of  cultivating 
them  is  the  fame;  but  the  former  requires  a  better  foil,  and 
produces  much  better  foda. 

After  the  land  has  been  ploughed  feveral  times,  and 
dunged,  it  is  fown  with  barilla  in  the  month  of  December: 
it  is  fcarcely  covered  with  earth,  and  the  days  when  the 
weather  feems  moft  difpofed  for  rain  are  chofen  for  that 
operation.  About  the  end  of  winter  the  field  is  wreeded  as 
often  as  is  neceflary  to  deftroy  the  weeds.  The  barilla  is 
ready  to  be  colledfed  in  September:  that  intended  for  feed  is 
left  in  the  ground  for  a  month  longer.  The  plant  is  eafily 
torn  up,  becaufe  it  has  very  fmall  Voots  :  when  pulled  it  is 
depofited  in  heaps,  and  left  for  a  month  to  dry.  About  the 
middle  of  Ocftober  it  is  burnt.  Spherical  holes  capable  of 
containing  about  thirty  hundred  weight  of  foda  are  made  in 
the  earth,  above  each  cavity  are  placed  two  bars  of  iron 
which  fupport  the  plants  to  be  burnt,  and  which  are  mixed 
with  reeds  or  ftraw.  Care  is  taken  to  make  choice  of  a  day 
when  the  wind  is  not  too  (irony,  otherwife  the  foda  would 
burn  too  rapidly,  and  be  reduced  with  more  difficulty  to  a  folid 
mafs :  it  is  neceflary  alfo  that  the  air  ffiould  not  be  entirely 
calm;  for  in  that  cafe  the  fmoke,  by  not  being  carried  off', 
dirties  the  foda.  The  barilla  in  burning  experiences  a  kind 
ot  fulion,  and  is  reduced  to  a  red  mafs,  which  refembles  a 
fufed  metal,  and  which  is  ftirred  once  or  twice,  in  order  that 
the  fufion  ffiould  be  more  complete.  When  the  pits  are  full, 
which  generally  requires  a  whole  night,  the  matter  is  covered 
with  earth,  and  it  is  buffered  to  cool  for  ten  or  twelve  days  ; 
the  cake  formed  is  then  uncovered,  and  it  is  broken  into 
large  fragments  with  hammers ;  after  which  it  is  carried  to 
warehoufes.  While  the  barilla  is  burning,  the  fweepings 
left  the  preceding  year  are  thrown  into  the  pits  in  order  that 
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they  may  be  fufed  with  the  reft.  The  [off a  and  barilla  are 
cultivated  not  only  on  the  coaft,  but  at  the  diftance  of  nearly 
forty  leagues.  The  foda,  however,  is  of  an  inferior  quality 
with  that  of  Alicant. 

The  cultivation  of  wheat  and  barley  prefents  nothing  re¬ 
markable  except  the  defective  method  of  threfhing  them. 
The  grain  is  fpread  out  on  a  plat  of  ground  well  covered  with 
grafs,  and  mules  yoked  two  and  two  are  made  to  trot  over  it. 
Thefe  mules  are  often  yoked  alfo  to  an  inftrument  called  trillo, 
on  which  the  driver  places  himfelf :  this  trillo  is  compofed  of 
two  planks  joined  by  two  crofs  pieces,  and  turned  up  before. 
This  operation  detaches  the  grain  and  breaks  the  ftraw.  When 
a  gentle  wind  blows,  advantage  is  taken  of  it  to  feparate  them; 
they  are  thrown  into  the  air  wih  a  fhovel ;  the  ftraw  is  car¬ 
ried  to  a  diftance,  and  nothing  remains  but  the  grain  mixed 
with  earth,  which  is  afterwards  feparated  by  means  of  a  fieve. 

The  environs  of  Alicant  are  watered  either  by  wells,  from 
which  the  water  is  drawn  up  by  a  wheel  that  moves  a  rope 
furnifhed  with  buckets,  or  by  running  water  brought  entirely 
from  a  large  refervoir  called  Pantano  di  Till .  This  refervoir, 
begun  by  the  Moors  and  fmilhed  by  the  Spaniards,  is  a  defile 
between  the  mountains,  flmt  by  a  ftrong  wall.  The  water  is 
fold  to  individuals :  each  proprietor  generally  receives  fome 
of  it  twice  every  year  to  water  his  land,  and  every  fortnight 
to  water  his  garden. 

It  is  in  the  diftriCts  thus  watered  that  lucern  is  cultivated; 
it  produces  thirteen  or  fourteen  crops  annually :  but  the  moft 
important  production  cultivated  in  the  watered  diftriCts  is  the 
vine. 

The  vineyards  are  divided  into  fquares  with  elevated  edges 
that  they  may  be  watered  with  more  effeCt.  The  vines  are 
pruned  in  the  month  of  January :  they  are  not  ftripped  of 
their  leaves,  nor  are  they  ever  railed  up,  and  they  are  dunged 
only  when  the  whole  vineyard  is  renewed :  they  are  dug 
once  in  winter  and  once  in  fummer.  The  vines  are  watered 
once  or  twice  every  year,  and  more  copioufly  when  young. 
When  the  grapes  are  very  ripe,  they  are  cut,  and  fpread  out 
in  a  dry  place  on  hurdles  made  of  reeds.  When  they  have 
loft  their  humidity  they  are  p relied  above  large  ftone  jars,  co¬ 
vered  with  boards  which  join  badly.  The  grapes  are  mixed 
with  a  little  lime,  the  probable  effeCt  of  which,  accord¬ 
ing  to  C.  PiCtet,  is  to  neutralize  the  acid,  and  fix  or  feven 
men,  almoft  naked,  prefs  them  down  with  their  feet.  The 
(talks  are  then  feparated,  and  the  hulks  are  thrown  into  the 
jars  to  colour  the  wine.  At  the  end  of  eight  or  ten  days  the 
liquor  is  drawn  off  and  put  into  calks. 
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The  wine  made  at  Alicant  is  divided  into  feveral  kinds : 
ift,  Mofcatel  or  Malmjy ,  which  is  white  and  fweet  :  2d, 
Aloque ,  which  is  red,  &c.  and  employed  in  the  country  for 
common  ufe  :  3d,  Fendellon ,  which  is  that  fweet  wine  known 
in  foreign  countries  under  the  name  of  Alicant  wine , 

SOCIETY  OF  EMULATION  AT  ROUEN. 

This  fociety  has  propofed  the  following  queftion  : — To  in¬ 
dicate  for  dyeing  fpun  cotton  of  a  red  colour  fimilar  to  that 
called  Indian  red,  a  procefs  which  {hall  require  only  fix  de¬ 
fecations. 

The  dyed  fpecimens  will  be  fubjedled  to  the  fame  proofs 
as  thofe  dyed  in  the  beft  dye-houfes  of  Rouen  ;  like  them 
they  muft  withftand  the  action  of  foap  and  that  of  the  nitric 
acid. 

The  prize  will  be  a  gold  medal  of  the  value  of  6 00  francs 
(25k  fterling),  and  will  be  adjudged  in  the  public  fitting  of 
Thermidor  7,  year  11  (July  26,  1803). 

The  memoirs,  written  in  French  or  in  Latin,  muft  be 
tranfmitted,  poft  paid,  to  C.  Auber,  fecretary  for  correfpond- 
ence,  at  the  Central  School,  before  the  25th  of  Meftidor^ 
year  11  (July  14,  1803). 


XVIII.  Intelligence  and  Mifcellaneous  Articles , 

ASTRONOMY. 

THE  planet  difeovered  by  Mr.  Olbers,  of  Bremen,  on  the 
28th  of  March  has  been  calculated  by  C,  Burckhardt,  who, 
after  long  and  laborious  operations,  has  found  the  elements 
of  this  planet  in  the  following  manner  : — Afcending  node, 
1720  28'  57" ;  perihelion,  122°  3'  mean  longitude  March 
31ft,  162°  51'' i4*2// ;  inclination,  340  5 o 7  40";  mean  di¬ 
stance  from  the  fun  or  greater  femi-axis,  2791 ;  eccentricity, 
0-2463  ;  diurnal  fidereal  motion,  12'  40*84//:  fidereal  revolu¬ 
tion,  1703  days  7-tenths.  C.  Burckhardt  has  been  obliged 
to  calculate  the  perturbations  which  this  planet  experiences 
from  the  attraction  of  Jupiter,  and  which  occafioned  very 
fenfible  differences  in  the  obferved  places  :  but  thefe  calcula¬ 
tions  are  very  complex,  on  account  of  the  great  inclination 
and  great  eccentricity  of  that  planet.  Lalande. 

The  orbit  of  the  planet  of  Olbers,  calculated  by  C.  Burck¬ 
hardt,  the  elements  of  which  we  have  publiftied,  agrees  with¬ 
in  a  few  feconds  with  the  obfervation  made  on  the  26th  by 
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Meflier  and  Mechain,  fo  that  this  new  planet  may  be  con¬ 
sidered  as  already  well  known.  Its  revolution  is  1703  days, 
or  4  years  8  months  and  3  days.  That  of  Piazzi’s  planet  is 
4  years  7  months  and  10  days :  but  their  diftances  are  dif¬ 
ferent  on  account  of  the  difference  of  their  eccentricities. 
The  planet  of  Olbers  varies  from  21  to  35,  and  that  of  Piazzi 
from  2710  28,  the  dillance  of  the  fun  from  the  earth,  being 
ten.  When  I  publifhed  the  two  laft  volumes  of  Montucla’s 
Hiftory  of  the  Mathematics,  I  was  not  able  to  give  the  ele¬ 
ments  of  the  latter  planet :  this  article  will  therefore  ferve  as 
a  fupplement.  LalAnde. 

ANTIQUITIES. 


A  letter  from  Naples  of  a  late  date  contains  the  following 
information  : — In  the  mufaeum  of  Portici,  belonging  to  the 
king  of  Naples,  there  have  been  for  a  long  time  nearly  eigh¬ 
teen  hundred  manufcripts  on  papyrus,  which  were  found 
among  the  ruins  of  Herculaneum.  All  the  attempts  hitherto 
made  to  take  advantage  of  this  valuable  difcovery  have  pro¬ 
cured  only  a  very  infignificant  work  of  Philodemus  on  Mufic*. 
The  prince  of  Wales  lately  requeued  the  court  of  Naples  to 
authorize  Mr.  Haiter,  one  of  his  librarians,  to  examine  the 
manufcripts  of  Herculaneum,  in  order  to  difeover  on  what 
fubjedls  they  treat,  and  to  publifh  fuch  works  as  appear  molt 
intere  fling. 

Mr.  Haiter  has  entered  upon  this  refeareh  with  a  courage 
and  zeal  of  which  no  idea  can  be  formed  but  by  thofe  who 
have  witneffed  the  almoft  infurmountable  difficulties  he  has 
had  to  furmount  in  unrolling  manufcripts  reduced  to  char¬ 
coal,  and  fo  brittle,  that  they  break  and  fall  into  duff  by  the 
effedt  of  the  lead  breath. 

Air.  Haiter  has  been  fo  fortunate  as  to  difeover,  a  few  days 
ago,  a  work  of  Epicurus  entitled  Of  the  Nature  of  Things, 
which  was  known  only  from  the  mention  made  of  it  by  fome 
writers  of  antiquity,  and  which  appears  to  have  ferved  as  the 
bafis  for  the  poem  of  Lucretius  on  the  fame  fubjedf.  A  copy 
is  now  making  of  this  manufeript,  and  when  tranferibed  it 
will  be  printed. 

Air.  Haiter  has  employed  ten  perfons  to  unroll  the  fame 
number  of  manufcripts  on  papyrus  5  and  there  is  reafon  to 
expedf  from  this  laudable  adlivity  difeoveries  of  the  more 
importance,  as  he  will  not  grow  weary  like  father  Anthony, 
formerly  charged  with  the  like  labour  on  works  of  little  im- 


There  appears  to  be  here  a  fmall  error.  A  man ufi  ript  on  the  Virtues 
and  Vices,  de  Virtvtibus  et  Fitiis,  has  alio  been  unrolled  ;  and,  if  we  are 
not  miftaken,  a  third,  the  name  of  which  we  do  not  recollect, 


portance. 


Babylonian  Inf  crip  lions,  &?  c.  93 

portance,  as  he  propofes  to  colle6l  only  tlaofe  which  relate  to 
poetry  or  hiftory,  or  which  are  in  fome  meafure  interefting 
in  confequence  of  the  celebrity  of  their  authors. 

BABYLONIAN  INSCRIPTIONS. 

Some  time  ago  we  gave  a  (hort  account  of  Dr.  Hager’s 
ingenious  Differtation  on  the  Infcriptions  found  on  fome 
bricks,  brought  to  this  country  at  the  expenfe  of  the  Eaft 
India  Company,  from  the  ruins  of  a  city  on  the  Euphrates 
fuppofed  to  be  the  fite  of  the  antient  Babylon.  We  now 
learn  that  M.  Lichtenftein,  intendant-general  of  Helmftadt, 
in  the  duchy  of  Brunfvvick,  having  ftudied  one  of  thefe  in¬ 
fcriptions,  (the  one  of  which  we  gave  a  copy  in  our  eleventh 
volume,)  has  fucceeded  in  decyphering  the  hieroglyphical 
characters  which  it  exhibited,  and  that  he  means  to  lay  be¬ 
fore  the  learned  world  an  explanation  of  the  principles,  on 
which  his  difcovery  reds.  This  difcovery,  if  well  founded, 
will  be  of  immenfe  advantage  to  hiftory,  as  the  cbaradters 
which  diftinguilh  the  monuments  of  Perfepolis  and  the  in¬ 
terior  of  Alia,  and  which  have  hitherto  baffled  every  attempt 
of  the  learned  to  decypher  them,  feem  nearly  allied  to  thole 
of  Babylon,  from  which  they  are  probably  derived. 

GEOGRAPHY,  VOYAGES,  AND  TRAVELS. 

According  to  the  latt  letters  from  Mr.  Humboldt,  dated 
N  ovember  26,  1801,  he  was  then  on  his  way  to  Quito,  and 
in  January  1802  intended  to  proceed  to  Lima,  thence  in  the 
month  of  May  to  Acapulco  and  Mexico,  from  which  he  pro- 
pofed  taking  a  paflage  to  the  Philippines,  and  then  to  return 
to  Europe  by  the  Cape  of  Good  Hope. 

The  following  account  is  extracted  from  a  letter  dated 
Leghorn,  March  22,  1802,  addrelfed  to  the  editor  of  the 
Magazin  Encyclopedique : — u  I  have  'found  here  a  large 
packet  of  letters  from  Ceylon,  addreffed  to  me  by  lord  Glen- 
bervie.  I  learn  from  the  letters  of  M.  de  I.  that  he  has  lent 
to  London  a  work  on  that  illand.  Colonel  North,  the  go¬ 
vernor  of  Ceylon,  had  fo  good  an  opinion  of  it  that  he  took 
the  trouble  himfelf  to  correct  the  Englilh  tranfiation.  It 
contains  information  of  every  kind  reipedting  this  famous 
illand.  M.  de  I.,  having  learned  the  Portuguese  and  Cin- 
guefe,  which  are  the  languages  of  the  country,  was  enabled 
to  acquire  information  refpedfing  the  antient  hiftory  of  the 
country,  and  other  branches  of  antiquity  entirely  new  :  this 
p'art  of  the  work,  therefore,  has  been  lent  to  the  focietv  at 
Calcutta  to  be  inferted  in  the  Ajiatic  Refe arches.  It  fflows 
that  Ceylon  had  for  a  legiflator  Boudhoo,  whole  laws  are  older, 
perhaps,  than  thofe  of  Brahma  in  the  peninfula  of  India,  and 

differ 
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differ  from  them  in  feveral  important  points,  fuch  as 
mortality  of  the  foul,  which  Boudhoo  admits  after  a  multi¬ 
tude  of  tranfmigrations;  whereas  the  Brachmans  admit  the 
fame  tranfmigrations,  and  conclude  with  eftablilhing  the 
immortality  of  the  purified  foul.  The  work,  then,  contains 
a  defcription  of  the  manners,  cuftoms,  and  government  of 
the  ifland;  account  of  an  embaffy  to  Candia,  the  capital  of 
the  kingdom,  in  the  interior  of  the  ifland,  on  which  occafion 
M.  de  I,  ferved  as  interpreter;  a  letter  to  the  governor  on 
captain  Symes’s  embafly  to  Ava ;  a  diflertation  on  the  agri¬ 
culture,  natural  hiflory,  mineralogy,  botany,  &c.  of  the 
ifland  ;  with  an  account  of  3000  infers  and  other  animals 
prepared  and  dried,  and  a  collection  of  500  drawings  of 
plants  and  animals  fent  to  the  Eafli  India  company.  This 
work  contains  alfo  different  memoirs  on  the  operations  of  the 
governor  in  regard  to  labours  with  which  M.  de  I.  was 
charged.  That  on  the  cultivation  of  the  cinnamon  dates, 
that  a  wood  15  miles  in  circumference  became  a  garden  in 
18  months:  it  produced  800  bales  of  cinnamon :  at  prefent 
it  produces  3000,  which  are  worth  to  the  Eafl:  India  com¬ 
pany  60,000 1.  flerling.  A  memoir  on  the  pearl  filhery  in 
the  gulph  of  Mannar,  where  M.  de  I,  fuperintended  the  ex¬ 
tradiion  of  the  pearls  laft  year  in  the  month  of  March.  Two 
hundred  and  fifty  boats,  with  divers,  were  employed  in  the 
fifhery :  thefe  boats  bring  the  oyfters  every  day  on  fhore, 
where  they  are  differed  to  rot  for  about  a  week ;  they  are 
then  walked,  after  which  the  fifli  is  boiled  and  expofed  to 
dry.  This  matter  is  then  winnowed  by  women,  and  the 
pearls  are  extracted.  In  the  midft  of  this  air,  which  might 
be  expedled  to  be  rendered  poifonous  by  the  liench,  the 
people  employed  find  no  more  inconvenience  than  if  they 
breathed  the  purefl:  air.  A  memoir  on  the  hunting  of  ele¬ 
phants,  which  lliows,  that  of  200  of  thefe  animals  caught 
during  one  of  thefe  hunting  excurfions,  160  perifh  by  dif- 
agreeable  accidents  in  confequence  of  the  bad  method  em¬ 
ployed  :  no  more  than  forty  remain  to  be  tamed,  though,  by 
Ampler  means,  the  lofs  might  be  reduced  to  eight  or  ten. 
A  journey  to  the  fouthward  part  of  the  ifland  to  examine  the 
faline  marlhes  it  contains,  and  to  difcover  the  beft  method  of 
improving  the  production  of  fait.  In  confequence  of  the  to¬ 
pographical  obfervations  made  by  M.  de  I.  during  the  courfe 
of  this  journey  he  has  been  appointed  furveyor-general  of  the 
ifland  ;  and  fifteen  furveyors,  in  five  divifions,  are  now  em¬ 
ployed  in  making  plans,  and  in  other  operations  neccffary 
for  the  conftrndtion  of  a  general  map,  which  is  to  be  finifhed 
in  two  years. 

.  J  EARTH- 
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EARTHQUAKES. 

A  French  officer  of  dragoons,  now  in  garrifon  at  Lodi,  in 
a  letter  to  his  father,  dated  the  9th  of  May,  gives  the  follow¬ 
ing  account: — 6<  I  write  in  hade  to  inform  you,  that  an 
earthquake  has  been  felt  here,  but  that  I  have  met  with  no 
accident.  We  were  fitting  quietly  at  breakfafi,  when  our 
houfe  gave  a  terrible  crafh,  that,  (hook  us  on  our  feats.  We 
ran  out  and  flew  to  the  barracks.  Every  thing  was  over¬ 
turned';  the  cloaks  and  portmanteaus  rolled  about,  and  the 
dragoons  were  tumbled  down  in  attempting  to  defeend  the 
flairs.  Some  chimneys  were  thrown  down;  all  the  people 
were  at  prayers  in  the  flreets.  The  fliock  commenced  at  forty 
minutes  paft  ten  in  the  morning,  and  lafted  about  three  fe- 
conds.  We  have  efcaped  with  the  fright.  We  might  now 
laugh  were  we  not  much  affected,  when  we  learned  that  about 
ten  miles  difiance  (three  French  leagues)  the  town  of  Crema 
was  almoff  demolifhed  by  the  earthquake.  The  inhabitants 
faved  themfelves  by  flight;  and  no  people  were  remaining 
there,  except  the  chaff eurs  of  the  1 5th  regiment,  to  prevent 
plunder.  At  40  miles  difiance  (about  12,  French  leagues)  the 
village  of  Menguin,  where  there  was  a  fine  lake  of  about  ten 
miles  circumference,  has  been  (wallowed  up  in  the  lake;  and 
not  a  fingle  perfon  has  been  faved,  nor  does  a  Angle  veftige  of 
that  village  remain.’ * 

Co 

Letters  from  Verona  ftate,  that  they  experienced  an  earth¬ 
quake  there  on  the  12th  of  May,  which  extended  alfo  to  the 
Venetian  territories,  where,  however,  it  was  lefs  violent  than 
at  Crema  and  Brefeia.  In  the  latter  city,  three  churches  and 
twelve  houfes  were  thrown  down.  Bergamo  fuffained  fome 
damage  alfo. 

After  the  earthquake,  which  was  felt  in  the  flates  of  Parma, 
feveral  fiflures  were  formed  on  the  heights  and  in  the  environs 
of  the  town  of  Bardi,  from  which  a  quantity  of  petroleum 
iff ued.  This  circumffance  has  alreadv  produced  a  fall  in  the 
price  of  all  the  common  oils,  as  it  affords  light  at  a  much 
cheaper  rate. 

DEAF  AND  DUMB. 

Some  intereffing  experiments  were  lately  made  in  the  Deaf 
and  Dumb  Inftitute  at  Paris.  It  has  been  long  known  that 
molt  deaf  and  dumb  perfons,  when  near  large  cannon  which 
are  fixed,  or  near  churches  when  the  bells  are  rung,  give  fome 
indications  of  hearing.  It  has,  however,  not  yet  been  deter¬ 
mined  with  certainty,  whether  the  impreffions  made  on  fuch 
occafions  are  produced  merely  by  the  violent  motion  or  con- 
cuffion  of  the  air.  The  experiments  lately  made  by  C.  Beyer 
on  this  fubjedt,  leave  no  doubt  refpedling  this  problem.  The 
mftruments  which  he  employed  did  not  emit  very  ftrong 

tones : 
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tones  :  he  produced  the  moft  acute  tones  in  the  diatonic' 
fcale ;  and  thefe  were  found  to  be  the  beft  calculated  for  ex¬ 
citing  the  organs  of  hearing.  In  the  fitting  of  March  3 iff 
laft,  the  fociety  were  defirous  of  afcertaining  whether  the 
fenfation  produced  on  the  deaf  and  dumb  by  mufical  inftru- 
ments  was  an  indefinite  and  obfcure  perception,  or  if  they 
were  capable  of  diftinguifhing  gradations  in  the  tones  pre- 
fented  to  their  ears.  For  this  purpofe  they  were  blindfolded, 
and  different  inftruments  which  had  been  before  employed 
were  then  made  to  found.  The  perfons  who  were  the  objects 
of  this  experiment  not  only  (bowed  by  uniform  movements 
that  they  heard  thefe  founds,  but  they  indicated  by  particular 
figns  the  kind  of  inftruments  employed  ;  which  was  a  certain 
proof  that  they  were  able  to  diftinguifh  the  different  tones. 
In  regard  to  one  of  them,  the  following  remarkable  pheno¬ 
menon  was  obferved  :  a  fingle  tone  made  no  impreflion  upon 
him,  and  it  was  neceffary  to  repeat  it  feveral  times  before  he 
was  fenfible  of  it,  and  able  to  diftinguifh  it.  It  was  thence 
concluded  that  it  would  be  neceffary  for  this  young  man  to 
learn  to  hear ,  as  perfons  born  blind  who  recover  their  fight 
in  confequence  of  a  chirurgical  operation  muft  gradually 
learn  to  fee  and  to  diftinguifh  objects.  / 

In  confequence  of  the  experiments  on  deafnefs  lately  made 
at  Paris  bv  C.  Beyer,  from  which  it  is  concluded  that  the 

ml  .  y  ^  t 

degree  of  deafnefs  is  to  be  afcribed  to  a  relaxation  or  too 
great  diftenfion  of  the  membranum  tympani.  Dr.  Gall,  of 
Vienna,  has  examined  the  fame  fubjedt,  -  and,  by  anatomical 
refearches  on  heads  of  feveral  deaf  and  dumb  perfons,  has 
found  that  the  organs  of  hearing  are  in  general  obftrucled  in 
confequence  of  fwelled  glands.  Pie  is  therefore  of  opinion 
that  antimony  may  be  employed  with  advantage  on  perfons 
whofe  deafnefs  has  not  attained  to  a  very  high  degree. 

DISCOVERY  NEAR  ROME. 

During  the  latter  end  of  April,  fome  workmen  employed 
in  digging  a  trench  for  the  purpofe  of  planting  a  new  vine¬ 
yard  at  the  featft)f  the  chevalier  Petrini,  in  the  neighbour¬ 
hood  of  Rome,  found  the  fkeleton  of  an  animal,  to  which 
they  paid  little  attention  till  they  obferved  fome  bones  of  a 
monftrous  fize.  A  thigh  bone  which  was  meafured  was  two 
Paris  feet  four  inches  in  circumference.  Some  teeth  were 
found  fix  inches  in  length,  and  which  had  a  great  refem- 
blance  to  others  found  in  Siberia,  and  near  the  Ohio  in 
America.  Through  the  negligence  of  the  workmen  this  in- 
terefting  objedt  of  natural  hiftory  was  nearly  deftroved,  great 
part  of  it  having  crumbled  into  duft  when  expofed  to  the  air. 
There  is  reafon  to  believe  that  this  ikeleton  belonged  to  fome 
of  the  monftrous  race  of  animals  now  extindf,  fuch  as  the 
xnammouth,  XIX,  PREMIUMS 
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offa ed  hy  t]i^  Society, instituted  at  London,  for 
the  Encouragement  of  Arts,  Manufactures,  and  Commerce, 
for  the  Year  1802. 


TO  THE  PUBLIC. 

THE  chief  objectS  of  the  Society  are  to  promote  the  Arts,  Manufactures,  and  Commerce 
ot  this  kingdom,  by  giving  rewards  for  all  such  useful  Inventions,  Discoveries  and  Im¬ 
provements,  (though  not  mentioned  in  this  book,)  as  tend  to  that  purpose ;  and,  in  pursuance  of 
this  plan,  the  Society  have  already  expended  near  fifty  thousand  pounds,  advanced  by. 
Voluntary  subscriptions  of  their  members,  and  legacies  bequeathed. 

The  manner  in  which  this  money  has  been  distributed  may  be  seen  by  applying  to  the  Secre¬ 
tary  or  other  officers  of  the  Society,  at  their  house  in  the  Adelfihi.  The  Register  of  the  Pre¬ 
miums^  and  Bounties  they  have  given  will  shew  the  very  great  advantages  which  the  Public  have 
derived  from  this  Institution. 

,  T,he  TrgS  0t, £hC  S°c  5£TY  are  helf!  every  Wednesday,  at  seven  o’clock  in  the  evening,  from 
the  fourth  Wednesday  in  October  to  the  first  Wednesday  in  June.  The  several  Committees  meet 
on  other  evenings  in  the  week  during  the  session. 

In  order  still  farther  to  promote  the  laudable  views  of  this  Society,  it  may  be  necessary  to 

explain  the  mode  by  which  its  members  continue  to  be  elected. 

^iem^ei  ,^as  tPe  Pnvilege,  at  any  weekly  meeting  of  the  Society,  of  proposing  any- 
bCCOme  a  mCmbCr’  provided  such  Proposal  is  signed  by  three  mem- 

,  Realm  or  Lords  of  Parliament  are,  on  their  being  proposed,  immediately  ba, lotted 

foh  \namC’  "T  t,h=add"'on  a"d  plnoe  of  abode,  of  eveVy  other  person  proposing  ,o  be- 
come  a  member,  is  to  be  delivered  to  the  Secretary,  who  is  to  read  the  same,  and  pruned?  insert 
die  name  ■„  a  list,  winch  is  to  be  hung  up  in  the  Soc, try's  room  until  the  next  meeting  £ 

SorinT  r  i  1  f”!  aiid>  if  two-thirds  of  the  members,  then  voting, 

ballot  111  his  favour,  he  shall  be  deemed  a  jurfetual  Member,  upon  payment  of  7Wy  Guineas  It 

luSr  ’  01  a  'UbSCribing  memher>  uPon  payment  of  any  sum  not  less  than  Two  Guineas 

Emym^ber  is  entitled  to  vote  and  be  concerned  in  all  the  transactions  of  the  Society,  and 

Tcson  as3  A  IT  *  " ?c  *cveraV Committees.  He  has  also  the  privilege  of  recommending  two 
persons  as  Auditors,  at  the  weekly  meeting  of  the  Society;  and,  by  addressing  a  note  to  the 
Housekeeper,  of  introducing  his  friends  to  examine  the  various  models,  machines,  and  productions 
m  differs  branches  of  arts,  manufactures,  and  commerce,  for  which  rewards  have  been  bestowed* 
and  to  inspect  the  magnificent  series  of  moral  and  historical  paintings  so  happily  contrived  and 

Great  Room^  IV*  •’  With  b «*»  aad  .H5,  decode  tht 

Wof  Ae  SOC^££s  Th",Us:e  °f  2  VaU'aWe  ^  !  “d  “  “  '■*  -nual  Vo- 

aPPTtcd  for  xtoiMion  to  the  paintings  or  models,  is  from  ten  to  two  o'clock,  Sun. 
*ajs  ana  n  ednesdays  excepted.  ’ 


PREMIUMS  IN  AGRICULTURE. 

THE  public  are  requested  to  take  notice  that 
the  Society  abide  by  the  premiums  offer¬ 
ed  in  the  18th  volume  of  their  Transactions,  for 
ie  setting  of  acorns,  and  planting  of  timber-trees, 
3  t  ough  such  premiums  are  not  here  reprinted. 

Class  1.  Forest-trees. 

To  the  person  who  shall  have  inclosed  and 
planted,  or  set,  the  greatest  number  of  acres  (not 
less  than  ten)  of  land,  that  is  incapable  of  being 
ploughed,  such  as  the  borders  of  rivers,  the  sides 
o  precipices,  and  any  land  that  lias  too  many 
.roc  s,  or  that  is  not  calculated  to  repay  the  ex- 
pence  ot  tillage,  owing  to  the  stiffness  or  poverty 
Q*  the  soil,  the  surface  being  too  hilly,  mountain¬ 
ous,  or  otherwise  unfit  for  tillage,  ‘with  the  best 
«orts  ot  forest-trees,  namely,  oak,  Spanish  ches- 

as f^ITb  hooch,  alder,  willow,  larch,  spruce 
m,  XIII.  No.  i?t  ’  ‘ 


and  silver  fir,  with  or  without  screens  of  Scotch 
fir,  adapted  to  the  soil,  and  intended  for  timber 
trees,  between  the  1st  of  October,  1801,  and  the 
1st  of  April,  1802,  the  gold  medal. 

2.  For  the  second  greatest  quantity  of  land,  not 
less  than  seven  acres ;  the  silver  medal,  or  twenty 
guineas. 

3.  For  the  third  greatest  quantity  of  land,  not 
Jess  than  five  acres,  the  silver  medal,  A  parti¬ 
cular  account  of  the  methods  used  in  making  and 
managing  the  plantations,  the  nature  of  the  soil, 
the  probable  number  of  each  sort  of  plants,  to¬ 
gether  with  proper  certificates  that  they  were  in 
a  healthy  and  thriving  state  two  years  at  least 
after  making  the  plantation,  to  be  delivered  to 
the  Society  on  or  before  the  first  Tuesday  i» 
November,  1805. 

4.  5,  6.  The  same  premiums  are  extenrfe4 
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one  year  further.  Certificates  to  be  produced 
on  or  before  the  first  Tuesday  in  Nov.  1806. 

7.  Ascertaining  the  best  method  pf 
raising  Oaks.  To  the  person  who  shall  as¬ 
certain  in  the  best  manner,  by  actual  experi¬ 
ments,  the  comparative  merits  of  the  different 
modes  of  raising  oaks  for  timber,  either  from 
acorns  set  on  land  of  the  foregoing  description 
properly  dug  or  tilled,  from  acorns  set  by  the 
spade  or  dibble,  without  digging  or  tillage, 
either  on  a  smooth  surface,  or  among  bushes, 
feru,  or  other  cover;  or  from  young  plants  pre¬ 
viously  raised  in  nurseries,  and  transplanted  ;  re¬ 
gard  being  had  to  the  expense,  growth,  and 
other  respective  advantages  of  the  several  me¬ 
thods;  the  gold  medal.  The  accounts  and  pro¬ 
per  '  ertifi  ates  that  not  less  than  one  acre  has 
Teen  cultivated  in  each  mode,  to  bp  produced  to 
the  Society  on  or  before  the  first  Tuesday  in  No¬ 
vember,  1802. 

8.  The  same  preniium  is  extended  one  year 
farther.  The  accounts  and  certificates  to  be  pro¬ 
duced  on  or  before  the  first  Tuesday  in  Novem¬ 
ber,  1803. 

0.  Osiers.  To  the  person  who  shall  have 
planted,  between  the  1st  of  October,  1801,  and 
the  first  of  May,  1802,  the  greatest  quantity  of 
land,  not  less  than  five  acres,  with  those  kinds  of 
willows,  commonly  known  by  the  names  of 
osier,  Spaniard,  new-kind,  or  French,  fit  for  the 
purpose  of  basket-makers,  not  fewer  than  twelve 
fhousand  plants  on  each  acre;  the  gold  medal, 
or  thirty  sruineas. 

10.  F  or  tlie  second  greatest  quantity  of  land, 
xiot  Jess  than  three  acres  ;  the  silver  medal,  or  ten 
guineas.  Certificates  of  the  planting,  and  that 
the  plants  were  in  a  thriving  state  five  months  at 
least  alter  the  planting,  to  be  produced  to  the 
Society  on  or  before  the  last  Tuesday  in  Novem¬ 
ber,  1802. ‘ 

11.  i  lie  same  premiums  are  extended  one 
year  larther.  Certificates  to  be  produced  on  or 
before  the  last  Tuesday  in  Nov.  1803 


The  candidates  for  planting  all  lands  of' 


trees  arc  to  produce  certificates  that  the  respective 
plantations  are  property  fenced  and  secured,  and 
particularity  to  state  the  condition  of  the  plants  at 
the  time  of  signing  such  certificates .  Any  iufor ~ 
?  nation  which  the  candidates  for  the  foregoing  pre-r 
viiinns  may  choose  to  communicate ,  relative  to  the 
methods  made  use  of  in  forming  the  plantations ,  or 
promoting  the  growth  of  the  several  trees,  or.  any 
other  observations  that  may  have  occurred  on  the 
subject,  will  he  thankfully  received. 

12.  Securing  Plantations  of  Timber- 
trees,  and  Hedge-row s  Totheperson  who 
shall  give  to  the  Sbci-ty  the  most  satisfactory  ac¬ 
count,  founded  on  experience,  of  the  most  effec¬ 
tual  and  leas1  expensive  method  of  securing  young 
plantations  of  timber-  rees,  and  hedge-rows,  from 
hares  and  rabbits,  as  well  as  sheep  and  larger  cat¬ 
tle,  w!  cli  at  the  same  time  shall  be  least  subject 
to  ‘lie  depredations  of  wood-stealers,  the  silver 
medal,  or  twenty  guineas.  ’  The  accounts  anti 
cert  fit  s  of  the  efficacy  of  the  method  to  be  pro¬ 


duced  to  the  Society  on  or  before  the  first  Tue?j 
day  in  November,  1802. 

13.  Thesamepremium  is  extended  onp  yearfgr- 
the):.  The  accounts  and  certificates  to  be  produce^ 
on  or  before  the  first  Tuesday  in  Npv.  180-3. 

14.  Preventing  the  Blight,  or  Ravages 
of  Insects,  on  Fruit-trees  and  Culi¬ 
nary  Plants.  T°  the  person  who  shall  disco¬ 
ver  to  the  Society  the  most  elfeetua)  method  ot 
preventing  the  blight,  or  ravages  of  insects,  oi} 
fruit-trees  and  culinary  plants,  superior  to  any 
hitherto  known  or  practised,  and  verified  by  ac¬ 
tual  gnd  comparative  experiments ;  the  gold  me¬ 
dal,  or  thirty  guineas.  The  accounts ,  with  proper 
certificates,  to  be  delivered  to  the  Society  on  or 
before  the  second  Tuesday  in  November,  1802. 

15.  The  same  premium  is  extended  one  year 
farther.  The  accounts  and  ceri/fi  alrs  1°  be  de¬ 
livered  on  pr  before  the  second  Tuesday  in  No¬ 
vember,  1803. 

16.  Removing  tue  ill  Effects  of  Blights, 
or  Insects.  To  the  person  who  shall  discover 
to  the  Society  the  most  effectual  method  of  re¬ 
moving  The  ill  effects  of  blights,  or  insects,  on 
fruit-trees  and  culinary  plants,  superior  to  any 
hitherto  known  or  practised,  and  verified  by  ac¬ 
tual  and  comparative  experiments ;  the  gold  me¬ 
dal,  or  thirty  guineas.  The  accounts  and  crrliji- 
cates  to  be  delivered  to  the  Society  on  or  betorp 
the  first  Tuesday’  ip  February,  1,803. 

17.  Comparative  Tillage.  Fortheinost 
satisfactory  set  of  experiments,  made  on  not  less 
than 'eight  acres  of  land,  four  of  which  to  bo 
trench-ploughed3^,  and  four  to  be  ploughed  in  the 
usual  manner,  in  order  to  ascertain  in  what  cases 
it  may  be  adviseable  to  shorten  the  operations  of 
tillage,  by  adopting  one  trench-ploughing,  for  Oie 
purpose  of  burying  the  weeds,  'instead  ot  the  me¬ 
thod,  now  in  common  use,  of  ploughing  and  har¬ 
rowing  the  land  three  or  four  times,  and  raking 
the  weeds  together  and  burning  them;  the  gold 
medal,  or  forty  guineas.  It  is  required  that  every 
operation  and  expense  attending  each  mode  of. 
culture  be  fully  and  accurately  described,  and 
that  proper  certificates  of  the  nature  and  condi¬ 
tion  of  the  land  on  which  the  experiments  are 
made,  together  with  a  circumstantial  account  of 
the  appearance  of  thp  subsequent  crops  during 
their  growth  ;  and  also  of  the  quantity  arid  weight 
of  the  corn  and  straw  under  each  mode  of  cul¬ 
ture,  or,  in  case  of  a  green  crop,  the  weight  of 
an  average  sixteen  perches,  be  produced  to  the 
Society  onor  before  the  first  Tuesday  in  Feb.  1803, 

13. ^Comparative  Culture  of  Wheat, 

BROAD-CAST,  DRILLED,  AND  DIBBLED.  For. 
the  best  set  of  experiments  made  on  not  less  thap 
twelve  acres,  four  of  which  to  be  sown  broad¬ 
cast,  four  drilled,  and  four  dibbled,  the  two  lat¬ 
ter  in  equi-distant  rows,  in  older  fully  to  ascer¬ 
tain  which  is  the  most  advantageous  mode  of  cul¬ 
tivating  wheat ;  the  gold  medal,  or  iorty  guineas. 
It  i'  reejuired  that  every  operation  and  expense  of 
each  mode  ofculturebe fully  described;  and  that 
proper  certificates  of  the  nature  and  condition  of 
the  land  on  which  the  experiments  are  made,  to 


*  It  is  a  common  practice  among  gardeners,  when  they  have  a  piece  ot  very  foul 
sighteen  niches  ueep,  shovelling  the  weeds  to  die  bottom.  This  they  call  trenching 


very  foul  land,  to  dig  ittwo  spits, or  aTou 
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gether  with  an  account  of  the  produce  of  the  corn, 
the  weight  per  bushel,  and  also  of  the  straw,  be 
produced  to  the  Society  on  or  before  the  first 
Tuesday  in  February,  1803. 

19.  Spring  Wheat. To  the  person  who, between 
the  10th  of  January  and  the  10th  of  April,  1802, 
shall  cultiv  ate  the  greatest  quantity  of  wheat,  not 
less  than  fen  acres;  the  silver  medal,  or  twenty 
guineas.  It  is  required  tha.t  the  time  of  sowing 
jHid  reaping  be  noticed  ;  also  a  particular  account 
of  the  species,  cultivation,  and  expense  attending 
it,  with  proper  certificate!)  of  the  nature  and  con¬ 
dition  of  the  land  on  wh.ch  the  experiments  were 
made,  and  the  name  of  the  crop,  if  any,  which 
the  same  land  bore  the  preceding  year;  together 
with  an  account  of  the  produce,  the  weight  per 
Winchester  bushel ;  and  a  sample,  not  less  than 
a  quart,  be  produced  to  the  Society  on  or  before 
the  second  Tuesday  in  February,  1803. 

It  is  supposed  that  sowing  wheat  early  in  the 
spring  will  notoply  allow  more  time  to  till  the  land 
but  less  for  .the  growth  of  weeds ;  thus  rendering 
the  wheat  as  clean  as  a  barley  crop,  and  exhaust¬ 
ing  the  soil  much  less  than  autumnal  sowing.  It 
may  be  seen  in  the  19th  volume  that  the  wheat 
Usually  sown  in  autumn  may  be  put  into  the 
ground,  with  great  success,  so  late  as  February  or 
March,  thus  giving  time  to  clear  the  ground 
from  turnips,  or  to  avoid  a  bad  season. 

20.  Beans  and  Wheat.  To  the  person  who 
shall  have  dibbled  or  drilled,  between  the  1st  of 
December,  1801,  and  the  1st  of  April,  1S0'2,  the 
greatest  quantity  of  land,  not  less  than  ten  acres, 
with  beans,  in  equi-dislant  rows,  and  hoed  the 
intervals  twice  or  oftener,  and  shall  have  sown 
the  same  land  with  wheat  in  the  autumn  of  the 
year  1802  ;  the  silver  medal,  or  twenty  guineas. 
It  is  required  that  an  account  of  the  sort  and 
quantity  of  beans,  the  time  of  dibbling  or  drilling, 
and  of  reaping  or  mowing  them,  the  produce  per 
acre  threshed,  the  expense  of  dibbling  or  drill¬ 
ing,  hand  or  horse  hoeing,  the  distance  of  the 
rows,  and  the  quality  of  the  soil,  together  with 
certificates  of  the  number  of  acres,  and  that  the 
laud  was  afterwards  actually  sown  with  wheat,  be 
produced  on  or  before  the  second  Tuesday  in 
March,  1803. 

21.  Beans.  To  the  person  who,  in  the  year 
1801,  shall  discover  and  cultivate,  either  by  the 
drill  or  dibbling-method,  on  not  less  than  five 
acres,  a  species  of  horse-beans  or  tick-beans,  that 
will  ripen  their  seeds  before  the  21st  of  August; 
the  silver  medal,  or  twenty  guineas.  It  is  re¬ 
quired  that  a  particular  account  of  the  bean,  the 
cultivation,  and  the  expense  attending  it,  with 
proper  certificates  of  the  nature  and  condition  of 
the  land  on  which  the  experiments  are  made,  to¬ 
gether  with  an  account  of  the  produce,  the  weight 
per  Winchester  bushel,  and  a  sample  of  not  less 
than  a  quart,  be  produced  to  th.e  Society  on  or 
Before  the  first  Tuesday  in  December,  1802.  It 
is  apprehended  that,  if  a  bean  should  be  brought 
into  cultivation  with  the  habits  of  the  hotspur,  of 
other  early  peas,  that  it  would,  in  a  great  meat- 
sure,  escape  the  danger  arising  from  the  collieiv 
insect,  or  other  insects,  and  allow  more  time. for 
Mtc  i armors  to  till  the  land  for  the  subsequent 


crop  of  wheat.  The  accounts  and  certificates  to 
be  delivered  on  or  before  the  first  Tuesday  in 
December,  1802. 

22.  The  same  premium  is  extended  one  year 
farther.  The  accounts  and  certificates  to  be  de¬ 
livered  on  or  beforethe  firstTuesday  in  Dec. 1803. 

23.  Comparative  Culture  of  Turnips, 
For  the  best  set  of  experiments  made  on  not  less 
than  eight  acres  of  land,  four  of  which  to  be 
sown  broad-cast,  and  four  drilled,  to  ascertain 
whether  it  is  most  advantageous  to  cultivate  tur¬ 
nips  by  sowing  them  broad-cast  and  hand-hoeing 
them,  or  by  drilling  them  in  equi-distant  rows, 
and  band  or  horse-hoeing  the  intervals;  live  sil¬ 
ver  medal,  or  twenty  guineas.  It  is  required 
that  every  operation  and  -expense  of  each  mode 
of  culture  be  fully  described,  and  that  proper 
certificates  of  the  nature  and  condition  of  the 
land,  on  which  the  experiments  were  made,  to¬ 
gether  with  the  weight  of  the  turnips  grown,  on 
a  fair  average  sixteen  perches  of  land,  under  each 
mode  of  culture,  be  produced  to  the  Society  on 
or  before  the  first  Tuesday  in  March,  1803.  The 
object  which  the  Society  have  in  view  in  offering 
this  premium  is  experimentally  to  ascertain  the 
most  advantageous  method  of  growing  turnips. 
To  do  this  in  a  satisfactory  manner,  both  the 
drilled  and  broad^east  crops  should  have  the  ad¬ 
vantage  of  the  most  perfect  cultivation,  conse¬ 
quently  the  drilled  cr  ips  should  have  the  inter¬ 
vals  between  the  rows  Worked  by  the  horse  or 
hand-hoe,  or  by  both  these  implements ;  and  the 
rows  should  be  either  weeded  or  hand-hoed,  or 
both  weeded  ,and  hand-hoed.  The  broad-cast 
crop  should  have  every  advantage  which  weed¬ 
ing  and  hand-hoeing  can  give  it,  consistently 
W’ith  leaving  the  soil  a  flat  surface, 

24.  Tito  same  premium  is  extended  one  year 
farther.  Certificates  to  be  produced  on  or  before 
tfie  first  Tuesday  in  March,  1804- 

25.  Parsnips.  To  the  person  who,  in  the 
year  1802,  shall  cultivate  the  greatest  quantify 
of  land,  not  less  than  five  acres,  with  parsnips, 
for  the  sole  purpose  of  feeding  cattle  or  sheep; 
the  gold  medal,  or  thirty  guineas.  Certificates 
of  the  quantity  of  land  so  cultivated,  with  a  par¬ 
ticular  account  of  the  nature  of  the  soil  and 
weight  of  the  produce  on  sixteen  perches,  and 
also  of  the  condition  of  the  cattle  or  sheep  fed 
with  the  parsnips,  and  the  advantages  resulting 
from  the  practice,  to  be  produced  to  the  Society 
On  or  before  the  second  day  in  Nov.  1803. 

26.  Buck  Wheat.  To  the  person  who  sha^i 
cultivate  the  greatest  quantity  of  land  with  buck 
■wheat,  not  less  than  thirty  acres;  the  gold  medal. 
Jt  is  required  that  the  time  of  sowing  and  reap¬ 
ing  be  noticed,  also  a  particular  account  of  the 
species,  cultivation,  and  expense  attending  wt, 
the  manner  of  reaping  it,  thrashing  it,  and  hous¬ 
ing  the  grain,  with  proper  certificates  of  the 
nature  and  condition  of  the  land  on  which  the 
experiments  were  made,  and  the  name  of  the 
.crop,  if  any,  which  the  same  land  bore  the  pre¬ 
ceding  year,  together  with  an  account  of  the  pro¬ 
duce,  and  a  sample  of  the  seed,  not  less  than  a 
quart,  be  produced  to  the  Society  on  or  bcfwrq 
the.  second  Tuesday  in  January,  180J, 
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27.  For  the  next  greatest  quantity,  not  less 
than  fifteen  acres,  on  similar  conditions ;  the  silver 
medal.  Information  respecting  its  application 
to  the  feeding  of  cattle,  hogs,  and  poultry,  and 
other  of  its  uses,  is  also  desired,  It  is  known  to 
be  particularly  serviceable  in  furnishing  honey  to 
bees. 

28.  Raising  Grass  Seeds.  To  the  person 
who  shall  raise  the  greatest  quantity  of  each  or 
any'  of  the  following  named  grass'  seeds,  viz.— 
Meadow  fox-tail  (alopecurus  pratensis),  sweet 
Scented '  Vernal  grass'  (anthoxanthum  odoratmn), 
Timothy  grass,  meadow*  Fescue  grass,  smooth- 
stalked  meadow  grass  (poa  pratensis)  rough- 
stalked  meadow  grass  (poa  trivialis) ;  the  sil¬ 
ver  medal,  or  ten  guineas.  It  is  required  that 
certificates  from  persons' who  have  viewed  them 
in  a  proper  state,  to  identify  that  they  are  one  or 
‘other  of  the  seeds  above-mentioned,  indicating 

cleark,  the  particular  species,  and  noticing  the 
quantity  produced  of  such  seeds,  free  from  weed's 
or  mixture  of  other  grasses,  together  with  propdr 
samples  of  the  seeds,  be  produced  to  the  So- 
cietv  on  or  before  the  first  day  of  February, 
1181X3. 

29.  The  same  premium  is  extended  one  year 

farther.  Certificates  to  be  produced  on  or  before 
the  first  day  of  February,  1 804.  \  I 

30.  Rotation  of  Crops'.  To  the  person 
who  shall,  between  the  10th  of  August,  1801, 
and  the  10th  of  September,  1803,  cultivate  the 
greatest  quantity  of  label,  not  less’  than  forty- 
acres,  in  the  following  rdtition,  vh. —1st, winter- 
tares  j  2d,  turnips;  and  3d,  Avfreat’j  and  apply 
the  two  former  crops,  ill  the  bestand  most  farmer- 
like  manner,  to  the  rearing,  supporting,  and  fat¬ 
tening  hqrses,  cattle,  sheep,  or  hogs,  on  the  land 
which  produced  the  crops;  the  gold  medal,  or 
one  hundred  guineas. 

31.  For  the  next  in1  quantity  and  merit,  on 
Hot  less  than  thirty  acrek;  the' silver  medal,  or 
fifty  guineas. 

V  32.  For  the  next  in  'quantity  and  merit,  on 
not  less  than  twenty  acres  ;  the  silver  medal. 
It  is  required  that  every  operation  aiid  expense 
be  fully  described,  and  that  satisfactory  certifi¬ 
cates'  of  the  nature  and  condition  of  the  sod  on 
which  the  crops  have  groivn,  together  with  an 
account  of  their  appearance,  the  number  of 
horses,  and  cattle,  sheep  or  hogs,  fed  by  the  two 
green  crops,  and,  as  dear  as  possible,  the  im¬ 
proved  value  of  the  live  stock  by  the  consumption 
of  those  crops,  and  also  the  quantity'  ot  wheat 
per  acre,'  and  its  weight  per  bushel,  be  produced 
jo  the  Society  on  or  before  the 'first  day  of  No¬ 
vember,  1804. 

It  is  presumed  that  very  great  advantages  will 
arise  to  such  agriculturists  as  shall  adopt  this  ro¬ 
tation  of  crops  on  a  dry  soil.  They  \vill  be  en¬ 
abled,  \Vith  the  addition  of  a  few  -acres  of  turnip- 
rooted’ cabbage  for  spring-food'  to  keep  such 
large  flocks  of  -  sheep ’and  herds”  of  neat  cattle  as 
mav  secure  a  sufficient qudhtity  of  manure  to  fer¬ 
tilize ’their  land  in  the  highest  degree,  and  in 
every  situation.  It  is;  farther'  conceived  that 
•wheats! Hrhith  will  bear  sowing'  iiv  the; spring  will 
be  particularly  suitable  for  this  pee  ini-urn. 


33.  The  same  pretiilurn  is  extended  one  yea f 
farther.  Certificates  to  be- delivered  on  or  before 
the  first  day  of  November,  1 805. 

34.  Preserving  Turnips.  To  the  person 
who  shall  discover  to  the  Society  the  best  and 
cheapest  method  of  preserving  turnips  perfectly 
sound,  and  in  every  respect  fit  for  the  purpose  of 
supporting  and  fattening  sheep  and  neat  cattle, 
during  the  months  of  February,  March,  and 
April  ;  the  gold  medal,  or  thirty  guineas.  J.t  is 
required  that  a  full  and  accurate  account  ot  the 
iriethod  employed,  and  the  expense  attending 
the  process,  together  with  cerifimtte's  that  the 
produce  of  four  acres  at  the  least  have  been  pre¬ 
served  according  to  the  method  described,  and 
applied  to  the  feeding  of  sheep  and  neat  cattle  J 
that  the  whole  were  draw  n  out  of  the  ground  be¬ 
fore  the  first  day  of  February*  in  order  to  clear 
the  greater  part  of  it  previous  to  its  being  prepar¬ 
ed  for  corn,  and  to  save 'the  soil  Irotn  being  ex¬ 
hausted  by  the  turnips  ;  and  also  of  the  weight  of 
an  average  sixteen  perches  of  the  crop  ;  be  pro- 
duced  to  the  Society  on  or  before  the  first  lues- 
day  in  November,  1803, 

N;  B.  If  is  recommended  to  iko  e  who  may  be 
induced  to  try  the  necessary  experiment  sf or  obtain¬ 
ing  this  and  the  following  four  promt  urns  to  consir 
der  the  method,  employed  for  the  preservation  oj 
potatoes  in  ridges,  (which  the  growers  call  pies,  ) 
and  also  the  propriety  of  adopting  a  similar  me¬ 
thod' in  cases  where  they  are  previously  frozen.  It 
is  supposed  that,  in  the  latter  instance,  the  addition 
of  ire  or  snow,  and  the  construction  of  the  ridges 
Up  oh  a  large  scale,  may  be  sufficient  to  preserve  the 
freezing  temperature  till  the  vegetables  are  wanted 
for  ike  use  of  cattle  or  sheep,  at  which  time  they 
may  be  thawed  by  immersion  in  cold  weather,  and 
the ■  rot  which  a  sudden  thaw  produces  tuny  be 
prevented. 

35.  For  the  next  in  quantity  and  merit,  on  not 
less  tlvan  two  acres,  the  silver  medal,  or  fifteen 

guineas.’ 

36.  Preserving  Cabbages.  To  the  person 
\dho  shall  discover  to  the  Society'  the  best  and 
cheapest  method  of  preserving  drum  headed  cab¬ 
bages  perfectly  sound,  and  in  every  respect  fit 
for  the  purpose  of  supporting  and  fattening  sheep 
and  neit  cattle  during  the  months  of  February', 
March,  and  April;  the  gold  medal,  or  thirty 
guineas. 

37.  For  the  next  in  quantity  and  merit,  on  not 
less  than  two  acres,  the  silver  medal,  or  fifteen 
guineas.  Conditions  the  same  as  for  preser\ing 
turnips,  Cl.  34.  And  the  accounts  to  be  produc¬ 
ed  on  or  before  the  first  Tuesday  in  November, 

1603. 

38.  Preserving  Carrots,  Parsnips,  or 
Beets.  To  the  person  who  shall  discover  to  the 
Society'  the  best  and  cheapest  method  ol  preserv¬ 
ing  carrots,  parsnips,  or  beets,  perfectly  sound, 
and-  in  every  respect  fit  for  the  purpose  ol  sup¬ 
porting  horses,  and  fattening  sheep  and  neat  cat¬ 
tle,  during  the  months  of  February,  March,  and 
April  ;  the  silver  medal,  or  fifteen  guineas. 
Conditions  the  same  as  for  preserving  turnips, 

"67.  34.  and  the  accounts  to  be  delivered  in  on  ur 
beiore  the  first  day  in  November^  1SG3, 


/ 
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39.  Preserving  Potatoes.  To  the  person 
who  shall  discover  to  the  Society  the  best  and 
Cheapest  method  of  preserving  potatoes,  two  or 
more  years,  perfectly  sound,  without  vegetating, 
and  in  every  other  respect  fit  for  the  purpose  of 
sets  and  the  use  of  the  table,  and,  consequently,  of 
supporting  and  fattening  cattle;  the  silver  medal, 
or  twenty  guineas;  It  is  required,  that  a  full 
and  accurate  account  of  the  method  employed, 
and  the  expense  attending  the  process,  with  cer¬ 
tificates  that  one  hundred  bushels  at  the  least 
have  been  preserved  according  to  the  method  de¬ 
scribed,  and  that  one  or  more  bushels  of  the  same 
potatoes  have  been  set,  and  produced  a  crop  with¬ 
out  any  apparent  diminution  of  their  vegetative 
power;  and  also  that  they  have  been  °used  at 
table,  with  entire  satisfaction  to  the  person  who 
eat  of  them,  together  with  a  sample  of  one  bushel, 
be  sent  to  the  Society  on  or  before  the  first  Tues¬ 
day  in  November,  1804. 

40.  Making  Meadow-Hay  in  wet  Wea¬ 
ther.  i0  the  person  who  shall  discover  to  the 
Society  the  best  and  cheapest  method,  superior  to 
f n3  hitherto  practised,  ot  making  meadow-hay 
in  wet  weather ;  the  gold  medal,  or  thirty  gui¬ 
neas.  A  lull  account  ot  the  method  employed, 
and  of  the  expense  attending  the  process,  with 
not  less  than  fifty-six  pounds  of  the  hay  ;  and 
certificates  that  at  least  the  produce  of  six  acres 
ot  land  has  been  made  according  to  the  method 
described,  and  that  the  whole  is  ot  equal  quality 
with  the  samples;  to  be  produced  on  or  before 
the  first  Tuesday  in  January,  1803. 

41.  Harvesting  Corn  in  wet  Weather. 
To  the  person  who  shall  discover  to  the  Society 
the  best  and  cheapest  method,  superior  to  any 
hitherto  practised,  of  harvesting  corn  in  wet 
weather;  the  gold  medal,  or  thirty  guineas. 
A  tull  account  ot  the  method  emploved,  anti  of 
the  expense  attending  the  process,  with  not  less 
than  two  sheaves  of  the  corn,  and  lertificales  that 
at  least  the  produce  of  ten  acres  lias"  been  har¬ 
vested  according  to  the  method  described,  and' 
that  the  M’hole  is  of  equal  quality  with  the  sam¬ 
ples,  to  be  produced  on  or  before  the  first  f  ues- 
day  in  January,  1803. 

42.  Ascertaining  the  component  Parts 
of  arable  Land.  To  the  person  who  shall 
produce  to  the  Society  the  most  satisfactory  set 
ot  experiments  to  ascertain  the  due  proportion 
of  the  several  component  parts  of  rich  arable  land, 
in  one  or  more  counties  in  Great  Britain,  by  an 
accurate  analysis  ot  it;  and  who  having  made  a 
like  analysis  of  some  poor  arable  land,  shall,  by 
comparing  the  component  parts  of  each,  and 
thereby  ascertaining  the  deficiencies  of  the  poor 
soil,  improve  a  quantity  of  it,  not  less  than  one 
acre,  by  the  addition  of  such  parts  as  the  former 
experiments  shall  have  discovered  to  be  wanting 
therein,  and  therefore  probably  the  cause  of  its 
sterility;  the  gold  medal,  or  forty  guineas.  It 
is  required  that  the  manurings,  pioughi-ngs,  and 
vrops,  ot  the  improved  laud,  be  the  same  after 
the  improvement  as  before;  and  that  a  minute 
account  of  the  produce  in  each  state,  of  the-wea- 
ther,  and  ot  the  various  influencing  circum¬ 
stances,  together  with  the  method  made  use  of  in 
analysing  the  soils,  be  produced,  with  proper  cer¬ 


tificates  and  the  chemical  results  of  the  analysis, 
which  are  to  remain  the  property  of  the  Society, 
on  or  before  the  last  Tuesday  in  November, 
1803. 

It  is  expected  that  a  quantity,  not  less  than 
six  pounds,  of  the  rich,-  of  the  poor,  and  of 
the  improved  soils,  be  produced  with  the  certi¬ 
ficates. 

43.  Improving  Land  lying  waste.  For 
the,  most  satisfactory  account  of  the  best  method 
ot  improving  any  of  the.  following  soils,  being 
land  lying  waste  or  uncultivated,  viz,  clay,  gra¬ 
vel,  sand,  chalk,  peat-earth  and  bog,  verified  by 
experiments  on  not  less  than  fifty  acres  of  landj 
the  gold  medal,  or  thirty  guineas. 

44;  For  the  next  greatest  quantity,  not  less 
than  thirty  acres,  the  silver  medal,  or  twenty 
guineas.  It  is  required  that  the  land  before  such 
improvement  be  absolutely  uncultivated,  and  in 
a  great  measure  useless,  and  that,  in  its  improved 
state,  it  be  enclosed,  cultivated,  and  divided 
into  closes.  Certificates  of  the  number  of  acres, 
oi  the  quality  df  the  land  so  improved,  with  a 
full  account  of  every  operation  and  expense  at¬ 
tending  such  improvement,  the  state  it  is  in  as 
to  the  proportion  of  grass  to  arable,  and  the 
average-value  thereof,  to  be  produced  on  or  be-* 
tore  the  first  Tuesday  in  February,  1803. 

45.  Manures.  For  t lie  most  satisfactory  set 
ol  experiments,  to  ascertain  the  comparative  ad¬ 
vantages  ot  the  following  manures,  used  as  top-; 
dressings  on  grass  or  corn  land,  viz.  soot,  coal- 
ashes,  wood-ashes,  lime,  gypsum,  night-soil,  or 
any  other  fit  article ;  the  gold  medal,  or  the  sil¬ 
ver  medal  and  twenty  guineas.  It  is  required 
that  the  above  experiments  be  made  between 
two  or  more  of  the  above-mentioned  manures, 
and  that  not  less  than  two  acres  of  land  be  dressed 
with  each  manure.  An  account  of  the  nature 
of  the  soil,  quantity  and  expense  of  the  manure 
and  crops,  with  certificates ,  to  be  produced  on 
or  before  the  last  Tuesday  in  February,  1803. 

46.  The  same  premium  is  extended  one  year 
farther.  The  accounts  and  certificates  to  be 
produced  on  or  before  the  last  Tuesday  in  Fe¬ 
bruary,  j  804. 

47.  Gaining  Land  from  the  Sea.  To 
the  person  who  shall  produce  to  the  Society  an 
account  of  the  best  method,  verified  by  actual 
experiment,  of  gaining  land  from  the  sea,  not 
less  than  twenty  acres,  on  the  coast  of  Great 
Britain  or  Ireland;  the  gold  medal.  Certifi¬ 
cates  ot  the  quantity  of  land,  and  that  the  expe¬ 
riments  were  begun  after  the  1st  of  January, 
1796,  to  be  produced  to  the  Society  on  or  before 
the  first  Tuesday  in  October,  1802. 

48.  The  same  premium  is  extended  one  year 
farther.  Certificates  to  be  produced  on  or  be¬ 
fore  the  first  Tuesday  in  October,  1803. 

49.  1  he  same  premium  is  extended  one  year 
farther.  Certificates  to  be  produced  on  or  be¬ 
fore  the  first  Tuesday  in  October,  1804. 

50.  Machine  for  dibbling  Wheat.  To 
the  person  M  ho  shat)  invent  a  machine,  superior 
to  any  hitherto  knoM'n  or  in  use,  to  answer  the 
purpose  of  dibbling  m  heat,  by  which  the  holes 
lor  receiving  the  grain  may  be  made  at  equal 
distances  and  proper  depths ;  the  silver  medal. 
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or  twenty  guinea*.  The  machine,  with  certifi¬ 
cates  that  at  least  three  acres  have  been  dibbled 
by  it,  to  be  produced  to  the  Society  on  or  be¬ 
fore  the  second  Tuesday  in  January,  1803.  Sim 
plicity  and  cheapness  in  the  construction  will  be 
considered  as  principal  parts  of  its  merit. 

51.  Machine  for  reaping  or  mowing 
Corn.  For  inventing  a  machine  to  answer  the 
purpose  of  mowing  o t  reaping  wheat,  rye,  bar¬ 
ley,  oats,  or  beans,  by  which  it  may  be  done 
more  expeditiously  and  cheaper  than  by  any 
method  now  practised,  provided  it  does  not  shed 
the  corn  or  pulse  more  than  the  methods  in  com¬ 
mon  practice,  and  that  it  lays  the  straw  in  such 
a  manner  that  it  may  he  easily  gathered  up  for 
binding;  the  gold  medal,  or  thirty  guineas. 
The  machine ,  with  certificates  that  at  least  three 
acres  have  been  cut  by  it,  to  be  produced  to  the 
Society  on  or  before  the  second  Tuesday  in  De¬ 
cember,  180‘2.  Simplicity  and  cheapness  in  the 
Construction  will  be  considered  as  principal  parts 
of  its  merit. 

52.  Threshing-Machine.  To  that  person 
who  shall  invent  a  machine  by  which  corn  of  all 
sorts  may  be  threshed  more  expeditiously,  effec¬ 
tually,  and  at  a  less  expense,  than  by  any  me¬ 
thod  now  in  use  ;  the  gold  medal,  or  thirty  gui¬ 
neas.  The  machine  or  a  model  with  proper  cer¬ 
tificates,  that  such  a  machine  has  been  usefully 
applied,  that  at  least  thirty  quarters  have  been 
threshed  by  it,  and  of  the  time  employed  in  the 
operation,  to  be  produced  to  the  Society  on  or 
before  the  last  Tuesday  in  February,  1803. 

53.  Destroying  the  Grub  of  the  Cock¬ 
chafer.  To  the  person  who  shall  discover  to 
the  Society  an  effectual  method,  verified  by  re¬ 
peated  and  satisfactory  trials,  of  destroying  the 
grub  of  the  cockchafer,  or  of  preventing  or 
checking  the  destructive  effects  which  always  at¬ 
tend  corn,  peas,  beans,  and  turnips,  when  at¬ 
tacked  by  those  insects ;  the  gold  medal,  or 
thirty  guineas.  The  accounts,  with  proper  certi¬ 
ficates,  t*  be  produced  on  or  before  the  first 
Tuesday  in  January,  1803. 

54.  Destroying  Worms.  To  the  person 
who  shall  discover  to  the  Society  an  effectual 
method,  verified  by  repeated  and  satisfactory- 
trials,  of  destroying  worms,  or  of  preventing  the 
destructive  effects  they  occasion  on  corn,  beans, 
peas,  or  other  pulse;  the  gold  medal,  or  thirty 
guineas.  The  accounts,  with  proper  certificates, 
to  be  produced  to  the  Society  on  or  before  the 
first  Tuesday  in  January,  1803. 

55.  Destroying  the  Fly  on  Hops.  To  the 
person  wiio  shall  discover  to  the  Societv  an  easv 
and  efficacious  method  of  destroying  the  fly  on 
hops,  superior  to  any  hitherto  known  or  prac¬ 
tised,  on  not  less  than  four  acres  of  hop  ground, 
the  gold  medal  or  thirty  guineas.  Accounts  and 
cei tfuates  to  be  delivered  to  the  Society  on  .or 
before  the  first  Tuesday  in  February,  1803. 

56.  Cure  of  the  Rot  in  Sheep.  To  the 
person  who  shall  discover  to  thh  Society  the  best 
and  most  effectual  method  of  curing  the  rot  in 
sheep,  verified  by  repeated  and  satisfactory  ex¬ 
periments  ;  the  gold  medal,  or  fifty  guineas.  It 
is  expected  that  the  candidates  furnish  acc  urate 
recount*  of  the  symptoms  and  cure  of  the  disease, 


together  with  fiie  imputed  cause  thereof,  and  fh6 
actual  or  probable  means  of  prevention,  w  hich, 
with  proper  certificates,  must  lie  delivered  to  the 
Societv  on  or  before  the  first  Tuesday  in  Febru¬ 
ary,  1803* 

57.  Preventing  *he  ill  Effects  of  Flies 
on  Sheep.  To  the  person  who  shall  discover  to 
the  Society  the  most  effectual  method  of  protect¬ 
ing  sheep  from  being  disturbed  and  injured  by 
flies ;  the  silver  medal,  or  twenty  guineas.  It  is 
required  that  the  method  be  ascertained  by  re¬ 
peated  experiments,  and  that  a  certificate  of  its 
efficacy  be  delivered  to  the  Society  on  or  before 
the  first  Tuesday  in  December,  1802. 

58.  Protecting  Sheep.  To  the  person  who, 
in  the  year  1802,  shall  protect  the  greatest  num¬ 
ber  of  sheep,  not  fewer  than  one  hundred,  by 
hovels,  sheds,  or  any  other  means,  and  give  the 
most  satisfactory  account,  verified  by  experi¬ 
ment,  of  the  advantages  arising  trom  the  practice 
of  protecting  sheep  from  the  inclemency  of  the 
weather,  by  hovels,  sheds,  or  any  other  means  ; 
the  silver  medal,  or  twenty  guineas.  A  particu¬ 
lar  account  of  the  experiments  made,  with  the 
advantages  arising  therefrom,  together  with  the 
expense,  and  certificates  of  its  utility,  to  be  pro¬ 
duced  to  the  Society  on  or  before  the  first  Tues¬ 
day  in  March,  1803, 

59.  Thesame  premium  is  extended  one  year  far¬ 
ther.  The  accounts  and  certificates  to  be  delivered 
on  or  before  the  first  Tuesday  in  March,  1804. 

N.  B.  It  is  required  that  the  certificates  shall 
specify  the  length  of  time  the  sheep  were  so  pro¬ 
tected,  and  the  manner  in  which  they  were 
maintained  during  that  time  ;  together  with  the 
general  method  of  managing  them. 

60.  Improving  the  Condition  of  thb 
labouring  Poor,  by  erecting  Cottages, 
and  apportioning  Land.To  the  person  who, 
in  the  year  1801,  shall  erect  the  greatest  number 
of  cottages  for  the  accommodation  of  the  labour¬ 
ing  poor,  and  apportion  not  less  than  two  acres, 
of  land  to  each  cottage;  the  gold  medal.  The 
accounts  and  certificates  to  be  delivered  to  the 
Society  on  or  before  the  first  Tuesday  in  Febru¬ 
ary,  1803. 

61.  The  same  premium  is  extended  one  year 
farther.  The  accounts  and  certificates  to  be  de¬ 
livered  to  the  Societv  on  or  before  the  first  Tues¬ 
day  in  February,  1804. 

62.  The  same  premium  is  extended  one  year 
farther.  The  accounts  and  certificates  to  be  de¬ 
livered  to  the  Society  on  or  before  the  first  Tues¬ 
day  in  February,  1805. 

63.  Improving  the  Condition  of  the  la¬ 
bouring  Poor  by  apportioning  Land  to 
Cottaces.  To  the  person  who,  in  the  year 
1802,  shall  apportion  to  the  greatest  number  of 
cottages,  already  builtupon  his  or  her  estate,  any 
quantity  of  land,  not  less  than  two  acres  to  each 
cottage,  for  the  better  accommodation  of  the  re- 
spective  inhabitants;  the  gold  medal.  The  ac¬ 
counts  of  the  number  of  cottages,  and  of  the 

^quantity  of  land  apportioned  to  each,  to  be  deli¬ 
vered  to  the  Society,  with  proper  certificates ,  on 
or  before  the  first  Tuesday  in  February,  18U3. 

64.  The  same  premium  is  extended  one  year 
farther.  The  accounts  and  cerificaies  to  be  4e- 
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livers.!  on  or  before  the  first  Tuesday  iri  Febru¬ 
ary,  1804. 

65.  The  same  premium  is  extended  one  year 
further.  The  no  aunts  and  certificates  to  be  de¬ 
livered  on  or  before  the  first  Tuesday  in  Febru¬ 
ary,  1805. 

66.  Ra:sin6  Water  for  the  Irrigation 
of  Land.  To  the  person  who  shall  discover  to 
the  Society  the  cheapest  and  most  effectual  me¬ 
thod  of  raising  water  in  quantities  sufficient  to  be 
beneficially  employed  for  the  purposes  of  irrigat¬ 
ing  land,  superior  to  and  cheaper  than  any  other 
inethod  now  in  use;  the  gold  medal,  or  thirty 
guineas.  A  model  on  a  scale  of  one  inch  to  a 
foot,  with  certificates  that  a  machine  at  large  on 
the  same  construction  has  been  used,  specifying 
the  quantity  of  water  delivered  in  gallons  per 
hour,  and  the  height  to  which  it  was  raised,  to 
be  produced  to  the  Society  on  or  before  the  first 
of  March,  1803. 

The  same  premium  is  extended  One  year  far¬ 
ther.  Certificates  to,  be  produced  on  or  before 
the  first  of  March,  1804. 

67.  Culture  of  Hemp  in  certain  parts 
<of  Scotland.  The  Society  for  the  Encourage¬ 
ment  of  Arts,  Manufactures,  and  Commerce  Mush¬ 
ing  to  encourage  the  growth  of  hemp  for  the  use 
of  the  navy,  in  certain  parts  of  Scotland,  com¬ 
prehending  the  -Whole  county  of  Argvle,  that 
part  of  Perthshire  situated  to  the  north  of  the 
river  Tay,  and  xvdst  of  the  Military  Road  (see 
Ainslie’s  Map  of  Scotland)  leading  from  Logie- 
fiait  to  the  County  of  Inverness,  and  such  other 
parts  of  Scotland  as  lie  north  of  Inverness-shire, 
offers  to  the  person  who  shall  sow  with  hemp,  in 
drills  at  least  eighteen  inches  asunder,  the  great¬ 
est  quantity  of  land  in  the  above  mentioned  dis¬ 
trict,  not  less  than  fifty  acres  statute  measure,  in 
the  year  1802,  and  shall  at  the  proper  season 
cause  to  be  plucked  the  summer  hemp  (or  male 
hemp  bearing  ho  seed)  and  continue  the  winter 
hemp  (or  female  hemp  bearing  seed)  on  the 
ground  until  the  sg£d  is  ripe;  the  gold  medal,  or 
fifty  guineas. 

67=L  To  the  person  M'ho  shall  sow  with  hemp,  (in 
drills  at  least  eighteen  inches  asunder)  the  next 
greatest  quantity  of  land  in  the  same  above-men¬ 
tioned  district,  not  less  than  twenty-five  acres 
statute  measure,  in  the  year  1802,  ymd  shall  at 
the  proper  season  cause  the  same  to  be  plucked 
as  above-mentioned ;  the  Silver  medal,  or  twenty- 
five  guineas.  Certificates  of  the  number  of  acres, 
of  the  distance  of  the  drills,  of  the  plucking  of 
the  hemp,  with  a  general  account  of  the  soil, 
Cultivation,  and  produce,  to  be  delivered  to  the 
Society,  along  with  fourteen  pounds  of  the 
hemp,  and  two  quarts  of  the  seed,  on  or  before 
the  second  Tuesday  in  January,  1803. 

PREMIUMS  FOR  DISCOVERIES  AND 
IMPROVEMENTS  IN  CHEMISTRY, 
DYING,  AND  MINERALOGY. 

68.  Preserving  Seeds  of  Vegetables. 
For  the  best  method  of  preserving  the  seeds  of 
plants  in  a  state  fit  for  vegetation  a  longer  time 
than  has  hitherto  been  practiced,  such  method 
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being  superior  to  any  known  to  the  public,  and 
verified  bv  sufficient  trial,  to  be  communicated  to 
the  Society  on  or  before  the  first  Tuesday  in  De¬ 
cember,  1802  ;  the  gold  medal,  or  thirty  guineas. 

69.  Preventing  the  Dry-Rot  in  Timber. 
To  the  person  who  shall  discover  to  the  Society 
the  cause  of  the  dry-rot  in  timber,  and  disclose 
a  certain  method  of  prevention  superior  to  any 
hitherto  known;  the  gold  medal,  or  thirty  gui¬ 
neas.  The  accoiints  of  the  cause,  and  method 
of  prevention,  confirmed  by  repeated  experi¬ 
ments,  to  be  produced  to  the  Society  on  or  be¬ 
fore  the  second  Tuesday  in  December,  1802. 

70.  Preserving  salted  Provisions  from 
becoming  ranctd  or  rusty.  To  the  person 
who  shall  discover  to  the  Society  the  best,  cheap¬ 
est,  and  most  efficacious  method  of  preserving 
salted  provisions  from  growing  rancid  or  rusty  - 
the  gold  medal,  or  thirty  guineas.  A  full  de¬ 
scription  of  the  method,  with  proper  certificates 
that  it  has  been  found,  on  repeated  trials,  to  an¬ 
swer  the  purpose  intended,  to  be  produced  to 
the  Society  on  or  before  the  first  Tuesday  in 
February,  1303. 

71.  Clearing  Feathers  from  their  ani¬ 
mal  Oil.  To  the  person  who  shall  discover  to 
the  Society  the  best  and  most  expeditious  me¬ 
thod,  superior  to  any  hitherto  practised,  of  clear¬ 
ing  goose -feathers  from  their  offensive  animal 
oil,  for  the  use  of  upholders,  in  making  beds, 
cushions,  &c.  the  silver  medal,  or  twenty  gui¬ 
neas.  A  quantity  of  such  feathers  unstripped 
and  sd  cleared,  not  less  than  forty  pounds  weight, 
with  a  full  account  of  the  process,  to  be  produced 
to  the  Society  on  or  before  the  first  Tuesday  in 
February,  1803. 

72s  Refining  Whale  or  Seal  Oil.  Foe 
disclosing  to  the  Society  an  effectual  method  of 
purifying  whale  or  seal  oil  from  the  glutinous 
matter  that  incrusts  the  wicks  of  lamps  and  ex¬ 
tinguishes  the  light,  though  fully  supplied  with 
oil;  the  gold  medal,  or  fifty  guineas.  It  is  re¬ 
quired  that  the  whole  of  the  process  be  fully  and 
fairly  disclosed,  in  order  that  satisfactory  expe¬ 
riments  may  be  made  by  the  Society  to  deter¬ 
mine  the  validity  of  the  claim  ;  and  certificates 
that  not  less  than  twenty  gallons  have  been  pu¬ 
rified  according  to  the  process  delivered  in,  to¬ 
gether  with  tM'o  gallons  of  the  oil,  in  its  unpuri¬ 
fied  state,  and  two  gallons  so  refined,  lx;  produc¬ 
ed  to  the  Society  on  or  before  the  second  Tues¬ 
day  in  February,  1803. 

73.  Manufacturing  Tallow-Candles. 
To  the  person  who  shall  discover  to  the  Society  a 
method  of  hardening  or  otherwise  preparing  tal¬ 
low,  so  that  candles  may  be  made  of  it  which 
will  burn  as  clear  and  with  as  small  a  wick  aa 
wax  candles, without  running,  and  may  be  afford¬ 
ed  at  a  less  expense  than  any  at  present  made 
with  spermaceti  ;  the  gold  medal,  or  thirty  gui¬ 
neas.  Certificates  that  1121b.  of  such  tallow 
have  been  made  into  candles,  and  12 lb.  of  the 
candles  made  thereof,  to  be  produced  to  the  So¬ 
ciety  on  or  before  the  second  Tuesday  in  Ja¬ 
nuary,  1803. 

74.  Candles  from  Resin  or  other  Sub¬ 
stances-  fo  the  person  who  shall  discover  tf> 
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the  Society  the  best  method  of  making  candies 
ot  resin,  or  any  other  substance,  fit  for  common 
use,  at  a  price  much  inferior  to  those  made  of 
tallow  only]  the  gold  medal,  or  thirty  guineas. 
Six  pounds  at  least  of  the  candles  so  prepared, 
vith  an  account  of  the  process,  to  be  delivered 
to  the  Society  on  or  before  the  first  Tuesday  in 
December,  1802. 

.  75.  Method  of  separating  Sugar  in  a 
solid  Form  from  Treacle.  To  the  person  who 
shall  discover  to  the  Society  the  best  method  of 
separating  sugar  from  treacle  in  a  solid  form, 
at  such  an  expense  as  will  render  it  advantage¬ 
ous  to  the  public;  the  gold  medal,  or  fifty  gui¬ 
neas.  A  quantity  of  the  sugar  so  prepared  in  a 
solid  form,  not  less  than  thirty  pounds  weight, 
with  an  account  of  the  process,  and  certificates 
that  not  less  than  one  hundred  weight  has  been 
prepared,  to  be  produced  to  the  Society  on  or 
before  the  first  Tuesday  in  February,  1803. 

76.  PROOF-SPIRIT.  To  the  distiller  who, 
in  the  year  1802,  shall  make  the  greatest  quan¬ 
tity,  not  less  than  one  hundred  gallons,  of  a  clean 
marketable  spirit,  from  articles  not  the  food  of 
man  or  cattle,  equal  in  strength  or  quality  to  the 
proof-spirit  now  in  use,  and  at  a  rate  not  higher 
than  the  spirit  produced  from  corn  or  melasses  ; 
the  gold  medal,  or  one  hundred  guineas.  Ten 
gallons  of  the  spirit,  together  with  proper  certifi¬ 
cates,  and  a  full  account  of  the  expense  and  mode 
of  making  it,  to  be  produced  to  the  Society  on  or 
helore  the  first  Tuesday  in  January,  1803. 

77.  Increasing  Steam.  To  the  person  who 
shall  invent  and  discover  to  the  Society  a  me¬ 
thod,  verified  by  actual  experiments,  of  increas¬ 
ing  the  quantity  or  force  of  steam,  in  steam- 
engines,  with  less  fuel  than  has  hitherto  been 
employed,  provided  that  in  general  the  whole 
amount  of  the  expenses  in  using  steam-engines 
may  be  considerably  lessened  ;  the  gold  medal, 
or  thirty  guineas.  To  be  communicated  to  the  So¬ 
ciety  on  or  before  the  first  Tuesday  in  Jan.  1 803. 

ib.  Substitute  for  Iar.  To  the  person 
who  shall  ihvent  and  discover  to  the  Society  the 
best  substitute  fot  Stockholm  tar,  equal  in  all  its 
properties  to  the  best  of  that  kind,  and  prepared 
from  materials  the  produce  of  Great  Britain  ;  the 
gold  medal,  or  one  hundred  guineas.  A  quan¬ 
tity  of  the  substitute,  not  less  than  one  hundred 
weight,  with  certificates  that  at  least  one  ton  has 
been  manufactured,  and  that  it  can  be  afforded 
at  a  price  not  exceeding  that  of  the  best  foreign 
tar,  together  with  an  account  of  the  process ,°o 
be  delivered  to  the  Society  on  or  before  the  first 
Tuesday  in  March,  1803. 

<5.  Preparation  of  Tan.  To  the  person 
w  ho  shall  prepare  in  the  most  concentrated  form, 
so  as  to  be  easily  portable,  and  at  a  price  appli¬ 
cable  to  the  purposes  ©f  manufactures,  the  largest 
quantity,  not  less  than  one  hundred  weight  of 
the  principle  called  by  the  French  tannin,  which 
abounds  in  oak-bark  and  many  other  vegetable 
substances ;  the  gold  medal,  or  fifty'  guineas. 
Certificates  of  the  above  quantity  having  been 
prepared,  and  a  sample  of  not  less  than  28  lb.  to 
be  produced  to  the  Society  on  or  before  the  last 
Tuesday  in  January,  1803, 
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80.  Preparation  of  a  red  Staii$  fg& 
cotton  Cloth.  To  the  person  who  shall  com¬ 
municate  to  the  Society,  the  cheapest  and  most 
effectual  method  of  printing  or  staining  cotton 
cloths  with  a  red  colour,  by  an  immediate  appli¬ 
cation  of  the  colouring-matter  to  the  cloth, 
equally  beautiful  and  durable  with  the  red  co¬ 
lours  now  generally  procured  from  decoctions  of 
madder;  the  gold  medal,  or  thirty  guineas. 
Certificates  that  the  above  process  has  been  ad¬ 
vantageously  used  on  ten  pieces  of  callico,  each 
twenty-one  yards  or  upwards  in  length,  onef 
piece  of  the  callico  so  printed,  a  quart  of  the  co¬ 
lour  in  a  liquid  state,  and  a  full  account  of  the 
preparation  and  application,  to  be  produced  to 
the  Society  on  or  before  the  second  Tuesday  in 
January,  1803. 

81.  Preparation  of  a  green  Colour 
for  printing  cotton  Cloth.  To  the  person 
who  shall  communicate  to  the  Society  the  best 
and  cheapest  method  of  printing  with  a  full 
green  colour  on  cotton  cloth,  bv  an  immediate 
application  of  the  colouring-matter  from  a 
wooden  block  to  the  cloth,  equally  beautiful  and 
durable  as  the  colours  now  formed  from  the 
complicated  process  of  the  decoction  of  weld 
on  alumine  and  the  solutions  of  indigo  bv  earths 
or  alcaline  salts;  the  gold  medal,  or  thirty  gui¬ 
neas.  ,  Certificates  and  conditions  as  for  premium 

82.  Substitute  for  the  Basis  of  Paint. 
To  the  person  who  shall  produce  to  the  Society 
the  best  substitute,  superior  to  any  hitherto 
known,  for  the  basis  of  paint,  equally  proper  for 
the  purpose  as  the  white  lead  now  employed  ; 
such  substitute  not  to  be  of  a  noxious  quality',  and 
to  be  afforded  at  a  price  not  materially  higher 
than  that  of  white  lead  ;  the  gold  medal,  or  one 
hundred  guineas.  A  quantity  of  the  substitute, 
not  less  than  50  lb.  weight,  with  an  account  of 
the  process  used  in  preparing  it,  and  ceitificates 
that  at  least  one  hundred  weight  has  been  manu¬ 
factured,  to  be  produced  to  the  Society  on  or  be¬ 
fore  the  first  Tuesday  in  January,  1803. 

83.  Red  Pigment.  To  the  person  who  shall 
discover  to  the  Society  a  full  and  satisfactory 
process  for  preparing  a  red  pigment,  fit  for  use, 
in  oil  or  water,  equal  in  tone  and  brilliancy  to 
the  best  carmines  and  lakes  now  known  or  in 
use,  and  perfectly  durable;  the  gold  medal,  or 
thirty  guineas.  One  pound  weight  of  such  co¬ 
lour,  and  a  full  disclosure  of  its  preparation,  to 
be  produced  to  the  Society  on  or  before  the  first 
1  uesday  in  February,  1803. 

A.  B.  It  is  not  required  that  the  colour  should 
resist  the  action  of  fire  or  chemical  applications, 
but  remain  unaltered  byr  the  common  exposure 
to  strong  light,  damps,  and  noisome  vapours. 

84.  Ultramarine.  To  the  person  who 
shall  prepare  an  artificial  ultramarine,  equal  in 
colour,  brilliancy,  or  durability,  to  the  best  pre¬ 
pared  from  lapis  lazuli,  and  which  may  be  afford¬ 
ed  at  a  cheap  rate;  the  gold  medal,  or  thirty' 
guineas.  The  conditions  are  the  same  as  in  the 
preceding  premium  for  the  red  pigment. 

85.  Analysis  of  British  Minerals.  To 
the  person  who  shall  connnuuicatc  to  the  Society, 
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the  most  correct  analysis  of  any  mineral  produc¬ 
tion  of  Great  Britain,  hitherto  either  unexamined 
or  not  examined  with  accuracy ;  the  gold  medal. 
The  analysis  and  sufficient  specimens  to  be  pro¬ 
duced  to  the  Society  on  or  before  the  first  Tues¬ 
day  in  January,  1803. 

*86.  Preparation  of  sulphuric  Acid 
from  Sulphur  without  the  Use  of  any 
nitric  Salt.  To  the  person  who  shall  pre¬ 
pare  the  largest  quantity  (not  less  than  one  ton) 
of  sulphuric  acid  from  Sulphur,  without  any 
nitric  salt,  of  a  specific  gravity,  not  inferior  to 
the  best  sulphuric  acid  of  commerce;  the  gold 
medal,  or  fifty  guineas.  Certificates  that  not  less 
than  the  above  quantity  of  such  an  acid  has  been 
prepared,  together  with  a  sample,  to  be  produced 
to  the  Society  on  or  before  the  first  Tuesday  in 
January,  1803. 

87.  Preparation  of  any  alkaline  or 
earthy  Nitrate.  To  the  person  who  shall 
prepare,  in  Great  Britain,  the  largest  quantity, 
not  less  than  one  hundred  w  eight,  of  any  salt  of 
nitric  acid,  with  either  earths  or  alkalies,  by  a 
method  superior  to  those  hitherto  practised  ;  the 
gold  medal,  or  one  hundred  guineas.  Certificates 
of  the  above  quantity  having  been  prepared,  and 
a  sample  of  not  less  than  ‘281b.  to  be  produced  to 
the  Society  on  or  before  the  last  Tuesday  in  Ja¬ 
nuary,  1803. 

88.  Fine  Bar-iron.  To  the  person,  in 
Great  Britain,  who  shall  make  the  greatest  quan¬ 
tity  of  bar-iron,  not  less  than  ten  tons,  with  coak, 
from  coak-pigs,  equal  in  quality  to  the  best  iron 
imported  from  Sweden  or  Russia,  and  as  fit  for 
converting  into  steel;  the  gold  medal,  or  fifty 
guineas.  Samples,  not  less  than  one  hundred 
weight,  with  certificates  that  the  whole  quantity 
is  of  equal  quality,  to  be  produced  to  the  Society 
on  or  before  the  first  Tuesday  in  January,  1803. 

89.  Preserving  Iron  from  Rust.  7'o  the 
person  who  shall  invent  and  discover  to  the  So¬ 
ciety  a  cheap  composition,  superior  to  any  now 
in  use,  which  shall  effectually  preserve  wrought 
iron  from  rust,  the  gold  medal,  or  fifty  guineas. 
A  full  description  of  the  method  of  preparing 
the  composition,  with  certificates  that  it  has 
stood  at  least  two  years  unimpared,  being  ex¬ 
posed  to  the  atmosphere  during  the  whole  time, 
to  be  produced  to  the  Society,  with  ten  pounds 
weight  of  the  composition,  on  or  before  the  first 
Tuesday  in  January,  1803. 

90.  Refining  Block-tin.  To  the  person 
who  shall  discover  to  the  Society  the  best  me¬ 
thod  of  purifying  or  refining  block-tin,  so  as  to 
render  it  fit  for  the  finest  purposes  to  which  grain- 
tin  i3  now  applied,  and  not  higher  in  price;  the 
gold  medal,  or  fifty  guineas.  Certificates  that 
not  less  than  three  tons  have  been  refined  or  pu¬ 
rified,  with  a  full  detail  of  the  process,  and  a 
quantity,  not  less  than  one  hundred  v/eight,  of 
the  tin  so  refined,  to  be  produced  to  the  Society 
on  or  before  the  first  Tuesday  in  January,  1803, 

91.  Glazing  Earthen-Ware  without 
I, F.  a  d .  To  the  person  who  shall  discover  to  the 
Society  the  cheapest,  safest,  most  durable,  and 
most  easily-fusible,  composition,  fit  for  the 


purpose  of  glazing  the  ordinary  kinds  of  earthen¬ 
ware,  without  any  preparation  of  lead,  and  supe¬ 
rior  to  any  hitherto  in  use;  the  gold  medal,  ot 
thirty  guineas.  Specimens  of  the  w  are  so  glazed, 
with  proper  certificates  of  its  having  succeeded, 
and  a  sample  of  the  materials  made  use  of,  to  be 
produced  to  the  Society  on  or  before  the  first 
Tuesday  in  February,  1803. 

92.  Refining  Copper  from  the  Ore.  To 
the  person  who  shall  discover  to  the  Society  the 
best  method  of  separating,  purifying,  and  refin¬ 
ing  copper  irom  the  ore,  so  as  to  render  it  fit 
for  the  finest  purposes  to  which  fine  copper  i$ 
now  applied,  and  by  a  process  superior  to  any 
hitherto  knowm  or  in  use,  and  not  higher  in 
price;  the  gold  medal,  or  fifty  guineas.  Certifi¬ 
cates  that  not  less  than  three  tons  have  been  so 
prepared  or  refined,  and  a  quantity  not  less  than 
one  hundred  weight  of  the  copper  so  refined,  to 
be  produced  to  the  Society  on  or  before  the  first 
Tuesday  in  February,  1803. 

93.  Mineralogical  Map  ofEngland  ani» 
Wales.  To  the  person  wTho  shall  complete  and 
publish  an  accurate  mineralogical  map  ofEngland 
and  Wales,  on  a  scale  of  not  less  than  ten  miles  to 
an  inch,  containing  an  account  of  the  situation  of 
the  different  mines  therein,  and  describing  the 
kinds  of  minerals  thence  produced  ;  the  gold 
medal,  or  fifty  guineas.  Certificates  of  the  accu¬ 
racy  of  such  map,  together  with  the  map,  to  be 
produced  to  the  Society  on  or  before  the  first 
Tuesday  in  February,  1804.  The  map  to  re¬ 
main  the  property  of  the  Society. 

94.  Mineralogical  Map  of  Ireland. 
The  same  premium  is  offered  for  a  mineralogical 
map  of  Ireland  on  similar  conditions. 

95.  Mineralogical  Map  of  Scotland. 
The  same  premium  is  offered  for  a  mineralogical 
map  of  Scotland  on  similar  conditions. 

96.  Natural  History.  To  the  author 
who  shall  publish,  in  the  year  1302,  the  natural 
history  of  any  county  in  England  or  Wales  ;  the 
gold  medal,  or  fifty  guineas.  It  is  required  that 
the  several  natural  productions,  whether  animal, 
vegetable,  or  mineral,  peculiar  to  the  county,  or 
found  therein,  be  carefully  and  specifically  ar¬ 
ranged  and  described,  in  order  that  the  public 
may  be  enabled  to  judge  what  arts  or  manufac¬ 
tures  are  most  likely  to  succeed  in  such  county. 
The  work  to  be  delivered  to  the  Society  on  or 
before  the  last  Tuesday  in  January,  1803. 
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97.  Honorary  Premiums  for  Drawing, 
by  Nobility.  For  the  best  drawing,  of  any 
kind,  made  with  w  ater-colours,  crayons,  chalk, 
black  lead,  pen,  Indian  ink,  or  bister,  by  young 
gentlemen  under  the  age  of  twenty-one,  sons  or 
grandsons  of  peers,  or  peeresses  in  their  own 
right,  of  Great  Britain  or  Ireland,  to  be  pro¬ 
duced  on  or  before  the  first  Tuesday  in  March, 
1803  ;  the  honorary  medal  of  the  Society  in 
gold. 

98.  The  same  in  silver  for  the  next  in  merit. 

99.  100,  The  same  premiums  will  be  given,  on 
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$he  like  conditions,  to  young  ladies,  daughters  or 
grand-daughters  of  peers,  or  peeresses  in  their 
bwn  right,  of  Great  Britain  or  Ireland. 

101.  Honorary  Premiums  for  Drawing, 
BY  Gentlemen.  For  the  best  drawing,  of  any 
Find,  made  with  -water-colours,  crayons,  chalk, 
black-lead*  pen,  Indian  ink,  or  bister,  by  young 
gentlemen  under  the  age  of  twen tj-one,  to  be 
produced  on  or  before  the  first  T.  uesday  in 
March,  1803;  the  gold  medal. 

102.  For  the  next  in  merit,  the  silver  medal. 

103.  104.  The  same  premiums  will  be  given 
for  drawings  by  young  ladies. 

jV.  B.  As  the  foregoing  honorary  premiums 
are  intended  ohly  for  such  of  the  nobility  and 
gentry  as  may  hereafter  become  patrons  or  pa* 
tronesses  of  the  arts;  perspns  professing  any 
branch  of  the  polite  arts,  or  any  business  de¬ 
pendent  on  the  arts  of  design,  or  the.  sons  or 
daughters  of  such  persons,  will  not  be  admitted 
Candidates  in  these  classes. 

105.  Drawings  of  Outlines.  For  the  best 
outline,  after  an  original  group  orcast,  in  plaster, 
of  human  figures,  by  persons  of  either  sex,  un* 
tier  the  age  of  sixteen,  the  principal  figure  not 
Jess  than  twelve  inches ;  to  be  produced  on  or 
before  the  third  Tuesday  in  February,  1803;  the 
greater  silver  pallet. 

106*  For  the  next  in  merit;  the  lesser  silver 
pallet. 

iV.  B.  These  drawings  are  to  be  made  on  pa¬ 
per,  and  the  original  either  to  be  produced  to  the 
Society,  or  to  be  referred  to  for  their  examina¬ 
tion. 

107.  Drawings  of  Landscapes.  For  the 
best  drawing  of  a  landscape  after  nature,  by  per¬ 
sons  of  either  sex,  under  twenty-one  years  of 
age,  to  be  produced  on  or  before  the  third 
Tuesday  in  February,  1803;  the  greater  silver 
pallet. 

108.  For  the  next  in  merit,  the  lesser  silver 
pallet.  Each  candidate  must  mention,  on  the 
front  of  the  drawing,  whence  the  view  was 
taken;  and  the  drawings  must  be  made  with 
chalk,  pen,  Indian  ink,  water-colours,  or  bisfer. 

109.  Historical  Drawings.  For  the  best 
historical  drawing,  being  an  original  composi¬ 
tion,  of  five  or  more  human  figures;  the  height 
of  the  principal  figure  not  less  than  eight  inches; 
to  be  made  with  crayons,  chalk,  black  lead,  pen, 
Indian  ink,  water-colours,  or  bister,  and  to  be 
produced  on  or  before  the  third  Tuesday  in  Fe¬ 
bruary,  1803;  the  gold  pallet. 

110.  For  the  next  in  merit;  the  greater  silver 
pallet. 

111.  Chints  Patterns  for  Calico- 
Printers.  For  the  best  original  pattern  in  a 
new  taste,  of  light  or  dark  ground  chints  for  gar¬ 
ment-work,  fit  for  the  purposes  of  calico-printers, 
by  persons  of  either  sex;  the  gold  medal.  To 
be  produced  to  the  Society  on  or  before  the  se¬ 
cond  Tuesday  in  January,  1803;  the  pattern  to 
which  the  premium  is  adjudged  to  remain  the 
property  of  the  Society. 

112.  For  the  next  in  merit;  the  silver  medal, 

®n  similar  conditions. 
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113.  Copper-plate  Patterns  for  Ca* 
lico-Printers.  For  the  best  pattern,  in  a  new 
stile,  fit  for  the  purposes  of  calico-printers  for 
garment  work ;  the  silver  medal.  To  be  pro¬ 
duced  to  the  Society  on  or  before  the  second 
Tuesday  in  January,  1803.  The  pattern  to 
which  the  premium  is  adjudged  to  remain  the 
property  of  the  Society; 

114.  Line  Engravings  of  Landscapes* 
For  the  best  line  engraving  of  a  landscape,  pub¬ 
lished  in  the  year  1803,  thfesizeof  the  engraving 
not  less  than  eighteen  inches  by  fourteen  ;  the 
gold  medal.  To  be  produced  to  the  Society  On 
or  before  the  last  Tuesday  in  January,  1804; 
and  the  impression  to  which  the  premium  is  ad¬ 
judged  to  remain  the  property  of  the  Society; 

115.  For  the  next  in  merit ;  the  silver  medal* 
on  similar  conditions. 

1 1 6.  Line  EngravincS  of  Historical- 
Subjects.  For  the  best  line  Engraving  pub¬ 
lished  in  the  year  1802,  of  an  historical  subject, 
the  size  of  the  engraving  not  less  than  eighteen 
inches  by  fourteen  ;  the  gold  medal; 

1 17;  For  the  next  in  merit ;  the  silver  medal. 
Conditions,  See.  the  same  as  in  classes  114  and 

1 15. 

118  Model  In  Clay  or  Plaster.  For 
the  best  model  in  clay  or  plaster  of  an  orna¬ 
mental  design  for  the  purpose  of  embellishing 
works  of  Architecture;  the  silver  medal,  or 
twenty  guineas.  To  be  produced  to  the  Society 
on  or  before  the  last  Tuesday  in  January,  1803. 
The  model  not  to  he  less  than  thirty  inches  by 
twelve* 


TFIE  FOLLOWING  PREMIUM  (CLASS 

119,)  IS  OFFERED  IN  CONFORMITY 
TO  THE  WILL  OF  THE  LATE  JOHN 

STOCK,  OF  HAMPSTEAD,  Esq. 

119.  Ornamental  Drawings  for  Archi¬ 
tectural  Designs.  For  the  best  ornamental 
drawing  for  the  purpose  of  embellishing  archi¬ 
tectural  designs;  a  silver  medallion  with  the  fol¬ 
lowing  engraved  inscription:  The  Premium 
green  by  (he  Society  for  the  Encouragement  of  Arts, 
Manufactures,  and  Commerce ,  in  conformity  to 
the  Jl  ill  oj  John  Stock ^  of  Hamjtstead,  Esq.  The 
drawing  to  which  the  premium  is  adjudged  to 
remain  the  property  of  the  Society. 

120.  For  the  best  model  in  clay  or  plaster  A 
a  design  for  the  same  purpose;  the  silver  medal. 
The  performances  in  these  two  classes  not  to  be 
less  than  thirty  inches  by  twelve,  to  be  made  by 
persons  under  the  age  of  twenty-one  years.  To 
be  produced  to  the  Society  on  or  before  the  last 
Tuesday  in  January,  1803. 

121.  Perspective  Drawings  of  Ma¬ 
chines.  For  the  best  perspective  drawing  of 
machines  by  persons  under  eighteen  years  of 
age;  the  greater  silver  pallet.  To  be  produced, 
to  the  Society  on  or  before  the  last  Tuesday  in 
January,  1803. 

122.  Por  the  next  in  merit;  the  lesser  silver 
pallet,  on  similar  conditions. 

123.  Engraving  on  Wood,  or  Metal 
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$LOCks.  For  the  best  engraving  on  wood,  or 
inetal  blocks,  of  a  subject  or  allegorical  decora¬ 
tion  for  a  volume  of  the  Society’s  Transactions, 
proper  to  be  prefixed  to  the  premiums  offered  by 
the  Society,  and  capable  of  being  worked  with 
the  letter  press ;  the  gold  medal.  The  engraved 
wood  or  metal  block,  and  two  or  more  impres¬ 
sions  from  it,  to  be  produced  to  the  Society  on  or 
before  the  second  Tuesday  in  February,  1803, 
and  the  engraved  wood  or  metal  block  to  which 
the  premium  is  adjudged  to  remain  the  property 
of  the  Society.  The  engraving  to  be  of  a  proper 
size  to  form  an  octavo  page  in  the  volume. 

124.  For  the  next  in  merit;  the  silver  medal 
on  similar  conditions. 

T25.  Statuary  Marble.  To  the  per¬ 
son  who  shall  discover,  within  Great  Britain  or 
Ireland,  a  quarry  of  white  marble  fit  for  the 
purposes  of  statuary,  and  equal  in  all  respects 
to  those  kinds  now  imported  from  Italy  ;  the 
gold  medal,  or  one  hundred  pounds,  A  block 
of  at  least  three  feet  in  length,  two  in  height, 
and  two  in  width,  with  an  account  of  the  si¬ 
tuation  of  the  quarry,  and  certificate s  of  its  pos¬ 
sessing  considerable  extent,  to  be  produced  to 
the  Society  on  or  before  the  first  Tuesday  in 
February,  1803. 

N.  B.  In  order  to  prevent  useless  expense 
or  trouble  to  the  claimant  in  forwarding  so 
large  a  block-,  the  Society  will  be  ready  to  exa¬ 
mine  any  smaller  specimen  of  the  marble,  and 
express  their  opinion  of  its  value  to  the  candi¬ 
date  before  the  block  required  by  the  above 
premium  is  produced. 

126,  Bronzes.  For  the  best  drapery-fi¬ 
gure  or  group  cast  in  bronze  ;  if  a  single  figure, 
not  less  than  twelve  inches  high  ;  and,  if  a 
group,  not  less  than  nine  inches ;  and  which 
will  require  the  least  additional  labour  to  repair; 
the  gold  medal,  or  the  silver  medal  and  twenty 
guineas.  The  cast  to  be  exhibited  to  the  So¬ 
ciety  before  it  is  begun  to  be  repaired,  with  the 
original  figure  or  group,  on  or  before  the  first 
Tuesday  in  February,  1802,  together  with  a 
full  explanation  of  the  whole  process. 


PREMIUMS  FOR  ENCOURAGING  AND 
IMPROVING  MANUFACTUR.ES. 

127.  Machine  for  carding  Silk.  For 
the  best  machine,  superior  to  any  now  in  use, 
for  carding  waste  silk  equally  well  as  by  hand  ; 
to  be  produced,  together  with  a  specimen  of  the 
cardings,  on  or  before  the  first  Tuesday  in  No¬ 
ember,  1802  ;  the  silver  medal,  or  twenty 

guineas. 

128.  Cloth;  from  Hop-Stalks,  &c.  To 
the  person  who  shall  produce  to  the  Society 
the  greatest  quantity,  not  less  than  thirty  yards 
of  cloth  at  least  twenty-seven  inches  wide, 
made  in  Great  Britain,  of  hop-stalks  or  bines, 
or  other  raw  vegetable  substances,  the  produce 
of  Great  Britain  or  Ireland,  superior  to  any  hi¬ 
therto  manufactured  from  such' substances,  and 
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which  can  be  generally  afforded  as  cheap  as 
cloth  of  equal  quality  and  appearance  now 
made  from  hemp,  flax,  or  cotton,  and  much 
finer  in  quality  than  any  hitherto  manufactured 
in  England  from  hop-stalks,  See.  the  gold  medal, 
or  thirty  guineas.  One  pound  of  the  thread 
of  which  the  cloth  is  made,  and  thirty  yards  of 
the  cloth,  together  with  proper  certf  cates  that 
the  whole  is  manufactured  from  hop-stalks  or 
bines,  & c.  to  be  produced  to  the  Society  on  or 
before  the  first  Tuesday  in  December,  1802. 

N.  B.  The  Society  is  already  in  the  posses¬ 
sion  of  cloth  made  in  England  from  hop-stalks 
or  bines, which  may  be  inspected  by  application 
to  the  housekeeper. 

129.  Wicks  for  Candles  or  Lamps. 
To  the  person  who  shall  discover  to  the  Society* 
a  method  of  manufacturing  hop-stalks  or  bines, 
or  any  other  cheap  material,  the  growth  of  Great 
Britain,  so  as  to  render  them  equally  fit  for  the 
purpose  of  supplying  the  place  of  cotton,  for 
wicks  of  candles  or  lamps ;  twenty  guineas. 
Samples,  not  less  than  five  pounds  weight,  of 
the  wicks  so  prepared  to  be  produced  to  the  So¬ 
ciety,  with  certificates  that  the  whole  quantity  is 
equal  in  quality  to  the  sample,  on  or  before 
the  second  Tuesday  in  January,  1803. 

130.  Paper  from  raw  vegetable  Sub¬ 
stances.  To  the  person,  in  Great  Britain, 
who  shall,  between  the  first  of  January,  1802, 
and  the  first  of  January,  1803,  make  the  great¬ 
est  quantity,  and  of  the  best  quality,  (not  less 
than  ten  reams)  of  good  and  useful  paper,  from 
raw  vegetable  substances,  the  produce  of  Great 
Britain  or  Ireland,  of  which  one  hundred  weight 
has  not  been  used  in  manufacturing  paper  pre¬ 
vious  to  January,  1801,  superior  to  any  hitherto 
manufactured  from  such  substances,  and  which 
can  be  generally  afforded  as  cheap  as  paper  of 
equal  quality  and  appearance  now  made  from 
rags;  twenty  guineas. 

N.  B.  The  object  of  the  Society  being  to  add 
to  the  number  and  quantity  of  raw  materials 
used  in  this  manufacture,  it  is  their  wish  to  in¬ 
clude  every  useful  sort  of  paper,  and  to  intro¬ 
duce  such  natural  products  as  can  beeasity  and 
cheaply  procured  in  great  quantities.  The  So¬ 
ciety  are  in  possession  of  two  volumes  contain¬ 
ing  a  great  variety  of  specimens  of  paper  made 
from  raw  vegetable  substances,  viz. — nettles, 
potatoe-hawlm,  poplar,  hop-bines,  See.  which 
volumes  may  be  inspected  by  ;my  person  on  ap¬ 
plication  to  the  housekeeper. 

Certificates  of  the  making  such  paper,  and 
one  ream  of  the  paper,  to  be  produced  on  or 
before  the  second  Tuesday  in  January,  1803. 

131.  Transparent  Paper.  To  the  per¬ 
son  who  shall  discover  to  the  Society  a  method 
of  making  paper  from  the  pulp  that  shall  be 
perfectly  transparent,  and  of  a  substance  and 
body  equal  to  fools-cap,  that  shall  take  and 
bear  common  writing  ink  with  the  same  faci¬ 
lity  and  correctness  as  writing  paper  generally  in 
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use;  the  silver  medal,  or  twenty  guineas.  Cer¬ 
tificates  of  the  making  such  paper,  an  account 
of  the  process,  and  one  ream  of  the  paper,  to  be 
produced  on  or  before  the  second  Tuesday  in 
‘January,  1803. 

132.  Taking  Porpoises.  To  the  people 
in  any  boat  or  vessel,  who,  in  the  year  1802, 
shall  take  the  greatest  number  of  porpoifes  on 
the  coast  of  Great  Britain,  by  gun,  harpoon,  or 
any  other  method,  not  fewer  than  thirty,  for 
the  purpose  of  extracting  oil  from  them;  the 
gold  medal,  or  thirty  pounds.  Certificates  of 
the  number,  signed  by  the  persons  to  whom 
they  have  been  sold  or  delivered  for  the  purpose 
«f  extracting  the  oil,  to  be  produced  to  the 
Society  on  or  before  the  last  Tuesday  in  Ja¬ 
nuary,  1803. 

163.  Oil  from  Porpoises.  To  the  per¬ 
son  who  shall  manufacture  the  greatest  quantity 
«f  oil  from  porpoises  taken  on  the  coast  of 
Great  Britain,  in  the  year  1802,  not  less  than 
twenty  tons;  the  gold  medal,  or  thirty  pounds. 
Certificates  of  the  oil  having  been  made  from 
porpoises  actually  caught  on  the  coast  of  Great 
Britain,  and  two  gallons  of  the  oil  as  a  sample, 
to  be  produced  to  the  Society  on  or  before  the 
last  Tuesday  in  February, 1803. 

PREMIUMS  IN  MECHANICS. 

134.  Gunpowder-Mills.  To  the  per¬ 
son  who,  in  the  year  1802,  shall  invent  and 
bring  to  perfection  the  most  effectual  method 
ef  so  conducting  the  works  of  gunpowder-mills, 
in  the  business  of  making  gunpowder,  as  to  pre¬ 
vent  explosion ;  the  gold  medal,  or  one  hun¬ 
dred  guineas.  Certificates  and  accounts  of  the 
method  having  been  put  in  p.actice  in  one  or 
more  gunpowder-mills  in  this  kingdom,  and 
that  it  promises,  in  the  opinion  of  the  best 
judges  concerned  in  such  works,  to  answer  the 
purpose  intended,  to  be  produced  to  the  So¬ 
ciety  on  or  before  the  first  Tuesday  in  Feb.  1803. 

N.  B.  As  an  encouragement  to  persons  to 
turn  their  thoughts  to  improvements  of  this  na¬ 
ture,  if  any  should  be  made  on  the  present  me¬ 
thod  of  conducting  the  business  of  gunpowder 
making,  which  fail  short  of  the  total  preven¬ 
tion  of  explosion,  and  they  are  sent  to  the  So¬ 
ciety  for  the  sake  of  humanity,  the  papers  so 
sent  in  will  receive  due  consideration,  and  such 
bounty  or  reward  will  be  bestowed  thereon  as 
they  appear  to  merit. 

135.  Transit-Instrument.  To  the  per¬ 
son  who  shall  invent  and  produce  to  the  Society 
a  cheap  and  portable  transit-instrument,  w  hich 
may  easily  be  converted  into  a  zenith-sector, 
capable  of  being  accurately,  and  expeditiously 
adjusted  for  the  purpose  of  finding  the  latitudes 
and  longitudes  of  places,  and  superior  to  any 
portable  transit-instrument  now  in  use;  the 
gold  medal,  or  forty  guineas.  To  be  produced 
4>n  or  before  the  last  Tuesday  in  Jan.  1803, 


136.  Taking  Whales  iIy  the:  Gustj 
Harpoon.  To  the  person  who,  in  the  year 
1 802,  shall  strike  the  greatest  number  of  whales, 
not  fewer  than  three,  with  the  gun-harpoon  ; 
ten  guineas^  Proper  certificates  of  the  striking 
such  whales,  and  that  they  were  actually  taken 
in  the  year  1802,  signed  by  the  master,  or  by 
the  mate  when  the  claim  is  made  by  the  master, 
to  be  produced  to  the  Society  on  or  before  the* 
last  Tuesday  in  December,  1802. 

137.  Family  Mill.  To  the  person  who 
shall  invent  and  produce  to  the  Society  the  best 
constructed  mill  for  grinding  corn  for  the  use  of 
private  families,  or  parish-poor;  the  construc¬ 
tion  to  be  such  as  to  render  the  working  of  the 
mill  easy  and  expeditious,  and  superior  to  any 
hitherto  in  use;  the  gold  medal,  or  thirty  gui-* 
neas.  The  mill,  and  certificates  of  its  having 
been  used  to  good  effect,  to  be  produced  to  the 
Society  on  or  before  the  first  Tuesday  in  Fe¬ 
bruary,  1  803. 

N.  B.  Cheapness  and  simplicity  will  he  con¬ 
sidered  an  essential  parts  of  its  merit ;  and  the 
mill,  or  the  model,  to  remain  with  the  Society. 

138.  Machine  for  raising  Coals, 
Ore,  &c.  See.  To  the  person  who  shall  invent 
a  machine  for  raising  coals,  ore,  &c.  from 
mines,  superior  to  any  hitherto  known  or  in 
use,  and  which  shall  produce  the  effect  at  a 
less  expense  than  those  already  Known  or  in 
use  ;  the  gold  medal,  or  fifty  guineas.  A  mo¬ 
del  of  the  machine,  made  on  a  scale  of  not  less 
than  one  inch  to  a  foot,  with  a  certificate  that  a 
machine  at  large  on  the  same  construction  has 
been  advantageously  used,  to  be  produced  to  the 
Society  on  or  before  the  second  Tuesday  in 
February,  1803. 

139.  Machine  for  raising  Water. 
To  the  person  who  shall  invent  a  machine  on  a 
better,  cheaper,  and  more  simple  construction 
than  any  hitherto  known  or  in  use,  for  raising 
water  out  of  wells,  &c.  from  a  depth  of  not  less 
than  fifty  feet;  the  gold  medal,  or  forty  gui¬ 
neas.  Certificates  of  the  performance  of  the 
machine,  and  a  model  of  it,  on  a  scale  of  not 
less  than  one  inch  to  a  foot,  to  be  produced  to 
the  Society  on  or  before  the  first  Tuesday  in 
February,  1803. 

140.  Machine  for  mak. i no  Bri cks.  To 
the  person  who  shall  invent  the  best  and  cheap¬ 
est  machine  for  making  bricks,  superior  to  any 
hitherto  known  or  in  use,  whereby  the  labour 
and  expense  of  making  bricks  in  the  usual 
mode,  by  hand,  may  be  greatly  diminished  ; 
forty  guineas.  A  model,  with  certificates  that 
a  machine  at  large,  on  the  same  construction, 
has  been  used  to  good  effect  for  the  purpose  of 
making  bricks,  and  that  at  least  one  hundred 
thousand  statute  bricks  have  been  made  there¬ 
with,  to  be  produced  to  the  Society  on  or  be¬ 
fore  the  first  Tuesday  in  March,  1803. 

141.  Boring  and  Blasting  Rocks. 
To  the  person  who  shail  discover  to  the  Society  a 
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more  simple,  cheap,  and  expeditious  method 
■than  any  hitherto  known  or  in  use  of  boring 
and  blasting  rocks  in  mines,  shafts,  wells,  See. 
the  gold  medal,  or  thirty  guineas.  Certificates 
of  the  method  having  been  practised  with  suc¬ 
cess,  with  a  full  description  thereof,  to  be  deli¬ 
vered  to  the  Society  on  or  before  the  first  Tues¬ 
day  in  January.  1803. 

142.  Heating  Rooms  for  the  pur¬ 
poses  of  Manufacturers.  To  the  person 
who  shall  invent  and  discover  to  the  Society  a 
method  of  heating  rooms,  superior  to  any  hither¬ 
to  known  or  in  use,  and  at  a  moderate  expense, 
for  the  purposes  of  painters,  japanners,  and  other 
manufacturers,  so  as  to  avoid  the  necessity  of 
iron  or  copper  tunnels  going  through  the  rooms 
to  convey  the  smoke,  whereby  the  danger  from 
such  tunnels  may  be  prevented  ;  the  gold  me¬ 
dal,  or  forty  guineas.  A  model,  or  complete 
drawing  and  description  of  the  method,  with 
certificates  that  it  has  been  successfully  practis¬ 
ed,  to  be  delivered  to  the  Society  on  or  before 
the  last  Tuesday  in  March,  1803. 

143.  Improve  n  Ventilation.  To  the 
person  who  shall  invent  and  produce  to  the  So¬ 
ciety  a  mode  of  permanently  ventilating  the 
apartments  in  hospitals,  workhouses,  and  other 
crowded  places,  superior  to  any  now  known  or 
used ;  the  gold  medal,  or  fifty  guineas.  A  model 
of  the  apparatus,  and  a  full  account  of  the  means 
by  which  the  effect  has  been  produced,  with 
proper  certificates ,  to  be  delivered  to  the  Society 
on  or  before  the  last  Tuesday  in  February, 
1803 

144  Mill  Stones.  To  the  person  who 
shall,  between  the  first  of  February,  1802,  and 
the  first  of  February,  1803,  prepare  and  bring 
into  use  the  greatest  number  of  mill  stones, 
taken  from  any  quarry  in  the  United  Kingdoms, 
equal  in  quality  to  the  French  burrs,  not  less 
than  thirty  pairs;  the  gold  medal,  or  thirty 
guineas.  Certificates  that  the  said  mill  stones 
were  all  taken  from  the  same  quarry,  with 
their  prices  and  dimensions,  that  they  arc  equal 
to  the  French  burr,  not  less  than  three  feet  eight 
inches  diameter,  and  are  actually  in  use,  to  be 
produced  to  the  Society  on  or  before  the  third 
Tuesday  ..in  February,  1803. 

145.  For  the  next  g  e/.test  quantity,  not  less 
than  twenty-five  p.  ir ;  the  silver  medal,  or 

•  fifteen  guineas,  on  similar  terms. 

146.  Preventing  Accidents  from 
Horses  falling  with  two- wheeled 
Carriages.  To  the  person  who  shall  invent 
•and  produce  to  the  Society  a  method  superior 
to  any  hitherto  known  or  in  use,  to  prevent  ac¬ 
cidents  from  the  falling  of  horses  with  two- 
wheel  carriages,  especially  on  steep  declivities; 
the  silver  medal,  or  fifteen  guineas.  A  model 
of  the  apparatus,  and  a  full  account  of  the 
means  by  which  the  effect  has  been  produced, 
with  proper  certificates  that  the  same  has  been 
pxed  with  success,  to  be  delivered  to  the  So¬ 


ciety  on  or  before  the  second  Tuesday  in  fan. 
1803. 

147.  Clearing  the  Turnpike  and 
other  Roads  in  Winter  from  Mud, 
and  in  Summer  from  Dust.  To  the  per¬ 
son  who  shall  discover  to  the  Society  the  most 
effectual  and  the  cheapest  method,  verified  by 
experiments,  of  clearing  the  turnpike  and  ether 
roads  of  great  resort,  in  winter  from  mud,  and 
in  summer  from  dust,  or  most  effectually  pre¬ 
venting  the  accumulation  of  either;  the  gold 
medal,  or  fifty  guineas. 

148.  For  the  second  best  account ;  the  silver 
medal,  or  twenty  guineas.  It  is  required  that 
an  accurate  account  of  the  method  used,  and 
every  expense  attending  it,  together  with  satis¬ 
factory  certificates  of  its  being  effectual,  be  de» 
livered  to  the  Society  on  or  before  the  first 
Tuesday  in  March,  1803. 


PREMIUMS  OFFERED  FOR  THE  AD¬ 
VANTAGE  OF  THE  BRITISH  COLO¬ 
NIES. 

149.  Nutmegs  For  the  greatest  quantity 
of  merchantable  nutmegs,  not  less  than  ten 
pounds  weight,  being  the  growth  of  his  Ma¬ 
jesty’s  dominions  in  the  West  Indies,  or  any 
of  the  British  settlements  on  the  coast  of  Africa, 
or  the  several  islands  adjacent  thereto,  and 
equal  to  those  imported  from  the  islands  of  the 
East  Indies  ;  the  gold  medal,  or  one  hundred 
guineas.  Satisfactory  certificates,  Com  the  go¬ 
vernor,  or  commander  in  chief,  of  the  place  of 
growth,  with  an  account  of  the  number  of  trees, 
their  age,  nearly  the  quantity  of  fruit  on  each 
tree,  and  the  manner  of  culture,  to  be  produced 
on  or  before  the  first  Tuesday  in  December, 
1802. 

150.  Cloves.  For  importing  into  the  port 
of  London,  in  the  year  1802,  the  greatest 
quantity  of  cloves,  not  less  than  twenty  pounds 
weight,  being  of  the  growth  of  some  of  the 
islands  of  the  West  Indies  subject  to  the  crown 
of  Great  Britain,  or  any  of  the  British  settle¬ 
ments  on  the  coast  of  Africa,  or  the  several 
islands  adjacent  thereto,  and  equal  in  goodness; 
to  the  cloves  brought  from  the  East  Indies;  the 
gold  medal,  or  fifty  guineas.  Samples,  not 
less  than  two  pounds  weight,  with  certificates 
that  the  whole  quantity  is  equal  in  goodness, 
together  with  satisfactory  certificates  signed  by 
the  governor,  or  commander  in  chief,  of  the 
place  of  growth,  with  an  account  of  the  number 
of  trees  growing  on  the  spot,  their  age,  and  the 
manner  of  culture,  to  be  produced  to  the  So¬ 
ciety  on  or  before  the  first  Tuesday  in  January, 
1803. 

151.  Plantations  of  Bread-Fruit- 
Trees.  To  the  person  who  shall  have  raised 
in  any  of  the  islands  of  the  West  Indies  subject 
to  the  crown  of  Great  Britain,  or  in  any  of  the 
British  settlements  on  the  coast  of  Africa,  *r 
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the  several  Islands  adjacent  thereto,  between 
the  1st  of  January,  1801,  and  the  1st  of  Ja¬ 
nuary,  1802,  the  greatest  number  of  bread¬ 
fruit-trees,  not  fewer  than  one  hundred,  and 
properly  fenced  and  secured  the  same,  in  order 
to  supply  the  fruit  to  the  inhabitants;  the  gold 
medal,  or  thirty  guineas.  Proper  accounts  and 
certificates ,  signed  by  the  governor,  or  com¬ 
mander  in  chief,  of  the  methods  made  use  of 
in  cultivating  the  plants  and  securing  the 
plantation,  and  that  the  trees  are  in  a  growing 
and  thriving  state  at  the  time  of  signing  such 
ceitificates,  to  be  produced  to  the  Society,  with 
samples  of  the  fruit,  on  or  before  the  first  Tues¬ 
day  in  January,  1803. 

152.  Kali  for  Barilla.  To  the  person 
who  shall  have  cultivated,  in  the  Bahama- 
Islands,  or  any  other  part  of  his  Majesty’s  do- 
minions  in  the  West  Indies,  or  any  of  the  Bri¬ 
tish  settlements  on  the  coast  of  Africa,  or  the 
several  islands  adjacent  thereto,  in  the  year 
3801,  the  greatest  quantity  of  land,  not  less 
th  m  two  acres,  with  Spanish  kali,  fit  for  the 
purpose  of  making  barilla  •  the  gold  medal,  ojr 
thirty  guineas. 

133.  For  the  next  greatest  quantity,  not  less 
than  one  acre,  the  silver  medal,  or  fifteen  gui¬ 
neas.  Certificates,  signed  by  the  governor,  or 
commander  in  chief,  for  the  time  being,  of  the 
quantity  of  land  so  cultivated,  and  of  the  state 
of  the  plants,  at  the  time  of  signing  such  cer¬ 
tificates,  to  be  delivered  to  the  Society,  with 
samples  of  the  kali,  on  or  before  the  second 
Tuesday  in  January,  1803. 

154.  The  same  premium  is  extended  one 
year  farther.  Cert  if  cates  to  be  produced  on  or 
before  the  second  Tuesday  in  January,  1804. 

155.  Destroying  the  Insect  com¬ 
monly  called  the  Borer.  To  the  per¬ 
son  who  shall  discover  to  the  Society  an  effec¬ 
tual  method  of  destroying  the  insect  commonly 
called  the  borer,  which  has,  of  late  years,  been 
so  destructive  to  the  sugar-canes  in  the  West 
India  islands,  the  British  settlements  on  the 
coast  of  Africa,  and  the  several  islands  adja¬ 
cent  thereto  ;  the  gold  medal,  or  fifty  guineas, 
The  discovery  to  be  ascertained  by  satisfactory 
certificates,  under  the  hand  and  seal  of  the  go¬ 
vernor,  or  commander-in-chief,  for  the  time  be¬ 
ing,  and  of  some  other  respectable  persons,  in¬ 
habitants  of  the  islands,  or  other  place,  in 
which  the  remedy  has  been  successfully  ap¬ 
plied  ;  such  certifcates  to  be  delivered  to  the 
Society  on  or  before  the  first  Tuesday  in  Ja¬ 
nuary,  1803. 

156.  Cultivation  ofHemp  in  Upper 
Lower  Canada.  To  the  person  who 

shall  sow  with  hemp  the  greatest  quantity  of 
land  in  the  province  of  Upper  Canada,  not  less 
than  six  arpents  (each  four-fifths  of  a  statute 
acre,  in  the  year  1802,  and  shall  at  the  proper 
season  cause  to  be  plucked  the  summer  hemp  (or 

ale  htmp  bearing  no  seed)  and  continue  the 


winter  hemp  (or  female  hemp  bearing  sted)  o* 
the  ground  until  the  seed  is  ripe  ;  the  gold  me¬ 
dal,  or  one  hundred  dollars. 

157.  To  the  person  who  shall  sow  with  hemp 
the  next  greatest  quantity  of  land  in  the  same 
province  of  Upper  Canada,  not  less  than  five 
arpents,  in  the  year  1802,  in  the  manner  above- 
mentioned  ;  the  silver  medal,  or  eighty  dollars. 

158.  For  the  next  greatest  quantity  of  land, 
in  the  same  province,  and  in  a  similar  manner, 
not  less  than  four  arpents ;  sixty  dollars. 

159.  For  the  next  greatest  quantity  of  land, 
in  the  same  province,  and  in  a  similar  manner, 
not  less  than  three  arpents;  forty  dollars, 

160.  For  the  next  greatest  quantity  of  land, 
in  the  same  province,  and  in  a  similar  manner, 
not  less  than  one  arpent ;  twenty  dollars.  Cer¬ 
tificates  of  the  number  of  arpents,  the  method 
of  culture,  of  the  plucking  of  the  hemp,  with 
a  general  account  whether  sown  broad-cast  or  in 
drill-,  the  expense,  soil,  cultivation,  and  pro¬ 
duce  to  be  transmitted  to  the  Society,  certified 
under  the  handandseal  of  the  governor  or  lieu¬ 
tenant-governor,  together  with  28  lb.  of  the 
hemp,  and  two  quaits  of  the  seed,  on  or  before 
the  first  Tuesday  in  November,  1803. 

161.  162,  163,  164,  165.  The  same  pre- 
paiums  arc  extended  one  year  farther.  Certif¬ 
cates,  See.  as  before-mentioned,  to  be  transmit¬ 
ted  to  the  Society,  on  or  before  thelast  Tuesday 
in  February,  1804. 

166  to  176.  Premiums  exactly  similar  in  all 
respects  to  those  held  out  for  the  piovince  of 
Upper  Canada,  aie  also  offered  for  the  province 
of  Lower  Canada,  and  are  extended  to  the 
same  period. 

177.  Importation  of  Hemp  from  Ca¬ 
nada.  To  the  master  of  that  vessel,  -which 
shall  bring  to  this  country  the  greatest  quantity 
of  marketable  hemp,  not  less  than  one  hun¬ 
dred  tons,  in  the  year  1803,  the  produce  of 
Upper  or  Lower  Canada  ;  the  gold  medal. 

1 78.  To  the  master  of  that  vessel  which  shall 
bring  the  next  quantity,  not  less  than  fifty  tons  ; 
the  silver  medal.  Certificates  satisfactory  to  the 
Society  to  be  produced  by  the  master  of  the 
vessel  on  or  before  the  first  Tuesday  in  Febru¬ 
ary,  1804,  to  testify  that  such  hemp  was  grown 
and  prepared  in  Canada. 

PREMIUMS  OFFERED  FOR  THE  AD¬ 
VANTAGE  OF  THE  BRITISH  SET¬ 
TLEMENTS  IN  THE  EAST  INDIES. 

179.  Bhaugulpore-Cotton.  To  the  per¬ 
son  who  shall  import  into  the  port  of  London, 
in  the  year  1802,  the  greatest  quantity,  not  less 
than  one  ton,  of  the  Bhaugulpore-cotton,  frorn 
which  clothes  are  made  in  imitation  of  nan¬ 
keen,  without  dying  ;  the  gold  medal .  A  quan¬ 
tity  of  the  cotton,  not  less  than  five  pounds 
weight  in  the  pod,  and  five  pounds  carded,  tu 
be  produced  to  the  Society,  with  proper  cert  it 


G enera l  Condit ions , 


m 


fixates,  signed  by  the  secretary  to  the  board  of 
trade  of  Bengal  or  Bombay,  on  or  before  the 
last  Tuesday  in  February,  1803. 

180.  Annatto.  To  the  person  who,  in 
the  year  1802,  shall  import  into  the  port  of 
London,  from  any  part  of  the  British '  settle- 
tnents  in  the  East  Indies,  the  greatest  quantity 
ef  annatto,  not  less  than  five  hundred  weight ; 
the  gold  medal.  A  quantity  of  the  annatto, 
not  less  than  ten  pounds  \yeight,  to  be  produc¬ 
ed  to  the  Society,  with  proper  certificates,  sign¬ 
ed  by  the  secretary  of  the  board  of  trade  of  the 
respective  settlement,  that  the  annatto  is  the 
produce  of  such  settlement,  on  or  before  the 
last  Tuesday  in  February,  1S03. 


CONDITIONS  FOR  TIIE  POLITE  ARTS . 

No  person  who  has  gained  the  first  premium  in  any  class  shall  be  admitted  a  candidate  ifi  a 
«lass  of  an  inferior  age  ;  and  no  candidate  shall  receive  more  than  one  premium  in  one  year  ; 
nor  shall  they,  who  for  two  successive  years  have  gained  the  first  premium  in  one  class,  be  agaii} 
admitted  as  candidates  ih  that  class. 

No  person  sTall  be  admitted  a  candidate  in  any  class,  who  has  three  times  obtained  the  first 
piemium  in  that  class. 

No  more  than  one  performance  in  any  class  shall  be  received  from  the  same  candidate. 

All  performances  (to  which  premiums  or  bounties  are  adjudged)  shall  remain  with  the  Society 
till  after  the  public  distribution  of  rewards  in  May,  when  they  will  be  re-delivered  unless  men¬ 
tioned  ill  the  premiums  to  the  contrary. 

No  performance  shall  be  admitted,  that  has  obtained  a  premium,  reward,  or  gratification,  from 
any  other  society,  academy,  or  school,  or  been  offered  for  that  purpose. 

All  performances  that  obtain  premiums  in  the  Polite  Arts  must  have  been  begun  after  the 
•publication  of  such  premiums,  except  liqe  engravings. 

To  encourage  real  merit,  and  prevent  attempts  to  impose  on  the  Society,  by  producing  draw¬ 
ings  made  or  retouched  by  any  other  person  than  the  candidate,  the  Society  require  a  specimen  of 
the  abilities  of  each  successful  candidate  in  classes  97  to  122  inclusive,  under  the  inspection  of  the 
Committee  of  Polite  Arts,  in  every  instance  where  such  proof  may  appear  necessary. 

All  candidates  in  the  Polite  Arts  are  required  to  signify,  on  their  drawings,  their  age;  avid 
whether  the  performances  are  originals  or  copies  ;  and  if  copies,  whence  they  were  taken. 


Society’s  Office,  Adelphi,  June  1st,  1S02, 

ORDERED, 

That  the  several  Candidates  and  Claimants  to  whom  the  Society  shall  adjudge 
Premiums  or  Bounties,  do  attend  at  the  Society’ s  Ojfice  in  the  Adelphi ,  on  the  last  Tuesday  in  May 
IS  03,  at  Twelve  o'  Clock  at  Noon  precisely,  to  receive  the  same  ;  that  Day  being  appointed  by  the  So¬ 
ciety  for  the  Distribution  of  their  Rewards:  And  before  that  Time  no  Premium  or  Bounty  will  be 
delivered,  excepting  to  those  who  are  about  to  leave  the  kingdom. 

In  Cases  where  the  Society  may  think  ft  to  admit  Excuses  for  not  attending  in  Person,  Deputies 
may  be  substituted  to  receive  the  Rewards,  provided  such  Deputies  are  either  Members  of  the  Society,  of 
the  superior  Officers  thereof. 


GENERAL  CONDITIONS. 

As  the  great  object  of  tfie  Society  in  rewarding  individuals  is  to  draw  forth  and  give  currency* 
to  those  inventions  and  improvements,  which  are  likely  to  benefit  the  public  at  large,  candidate* 
are  requested  to  observe,  that  if  the  means,  by  which  the  respective  objects  are  effected,  do  require 
a.11  expense  or  trouble  too  great  lot  general  purposes,  the  Society  will  not  consider  itself  as  bound 
to  give  the  offered  reward ;  but,  though  it  thus  reserves  the  power  of  giving  in  all  cases  such 
part  only  of  any  premium  as  the  performance  shall  be  adjudged  to  deserve,  or  of  withholding  the 
whole  if  there  be  no  merit,  yet  the  candidates  may  be  assured  the  Society  will  always  judge  libe¬ 
rally  of  their  several  claims. 

It  is  required  that  the  matters  for  which  premiums  are  offered,  be  delivered  in  without  names 
cn_  any  intimation  to  whom  they  belong  ;  that  each  particular  thing  be  marked  in  what  manner 


181.  True  Cochineal.  To  the  person 
who,  in  the  year  1802,  shall  import  into  the 
port  of  London,  from  any  part  of  the  British 
settlements  in  the  East  Indies,  the  greatest 
quantity  of  true  cochineal,  not  less  than  five 
hundred  weight ;  the  gold  medal.  A  quantity 
of  the  cochineal,  not  less  than  ten  pounds 
weight,  with  proper  certificates ,  signed  by  the 
secretary  of  the  board  of  trade  of  the  respective 
settlement,  that  the  cochineal  is  the  produce  of 
such  settlement,  to  be  produced  to  the  Society 
on  or  before  the  first  Tuesday  in  February 9 
1803, 


1 12  General  Conditions. 

each  claimant  thinks  fit,  such  claimant  sending  with  it  a  paper  sealed  up,  having  on  the  outside  x 
corresponding  mark,  and,  on  the  inside,  the  claimant’s  name  and  address  ;  and  all  candidates  are 
to  take  notice,  that  no  claim  for  a  premium  will  be  attended  to,  unless  the  conditions  of  the  ad¬ 
vertisement  are  fully  complied  with. 

No  papers  shall  be  opened,  but  such  as  shall  gain  premiums,  unless  where  it  appears  to  the 
Society  absolutely  necessary  forthe  determination  of  the  claim  ;  all  the  rest  shall  be  returned  un¬ 
opened  with  the  matters  to  which  they  belong,  if  inquired  after  by  the  mark,  within  two  years  ; 
after  which  time,  if  not  demanded,  they  shall  be  publicly  burnt,  unopened,  at  some  meeting  of 
the  Society. 

All  models  of  machines,  which  obtain  premiums  or  bounties,  shall  be  the  property  of  the  So¬ 
ciety  ;  and,  where  a  premium  or  bounty  is  given  for  any  machine,  a  perfect  model  thereof  shall 
fee  given  to  the  Society. 

All  the  premiums  of  this  Society  are  designed  for  Great  Britain  and  Ireland,  unless  expressly 
mentioned  to  the  contrary. 

The  claims  shall  be  determined  as  soon  as  possible  after  the  delivery  of  the  specimens. 

No  person  shall  receive  any  premium,  bounty,  or  encouragement,  from  the  Society,  for  any 
matter  for  which  he  has  obtained,  or  purposes  to  obtain,  a  patent. 

A  candidate  for  a  premium,  or  a  person  applying  for  a  bounty,  being  detected  in  any  disinge¬ 
nuous  method  to  impose  on  the  Society,  shall  forfeit  such  bounty,  and  be  deemed  incapable  of 
ahtaining  any  for  the  future. 

The  performances  which  each  year  obtain  premiums  or  bounties  are  to  remain  with  the  So¬ 
ciety  until  after  the  public  distribution  of  rewards. 

No  member  of  this  Society  shall  be  a  candidate  for,  or  entitled  to  receive,  any  premium, 
bounty,  or  reward,  whatsoever,  except  the  honorary  medal  of  the  Society.  The  cand  dates  are, 
in  all  cases,  expected  to  furnish  a  particular  account  of  the  subject  of  their  claims  ;  and,  where 
certificates  are  required  to  be  produced  in  claim  of  premiums,  they  should  be  expressed,  as  nearly 
a.5  possible,  in  the  words  of  the  respective  advertisements,  and  be  signed  by  persons  who  have  a 
positive  knowledge  of  the  facts  stated. 

Where  premiums  or  bounties  are  obtained  in  consequence  of  specimens  produced,  the  Society 
mean  to  retain  such  part  of  those  specimens  as  they  may  judge  necessary,  makirfg  a  reasonable 
allowance  for  the  same. 

No  candidates  shall  be  present  at  any  meetings  of  the  Society  or  committees,  or  admitted  at 
the  Society’s  rooms,  after  they  have  delivered  in  their  claims,  until  such  claims  are  adjudged,  un¬ 
less  summoned  by  the  committee. 

M.  B.  The  Society  farther  invite  the  communications  of  scientific  and  practical  men  upon 
any  of  the  subjects  for  which  premiums  are  offered,  although  their  experiments  may  have  been 
conducted  upon  a  smaller  scale  than  the  terms  of  e*ach  require,  as  they  may  affurd  ground  for 
more  extensive  application,  and  thus  materially  forward  the  views  of  the  Society  and  contribute 
to  the  advantage  of  the  public.  Such  communications  to  be  made  by  letter,  addressed  to  the' 
Society,  and  directed  to  Mr.  Charles  Taylor,  the  Secretary,  at  the  Society's  Office ,  in  the  Adel- 
phi,  London. 

The  models  required  by  the  Society  should  be  upon  the  scale  of  one  inch  to  a  foot.  The  Win¬ 
chester  bushel  is  the  measure  referred  to  for  grain;  and,  as  the  acres  of  different  districts  vary  in 
extent,  it  is  necessary  to  observe,  that  the  Society  mean  Statute  Acres,  of  five  and  a  half  yards  to 
the  rod  or  pole,  when  acres  are  mentioned  in  their  list  of  premiums;  and  they  request  that  all 
communications  to  them  mav  be  made  agreeably  thereto. 

The  Society  desire  that  the  Papers  on  different  subjects  sent  to  them  may  be  full ,  clear,  explicit ,  fit 
for  publication,  and  rather  in  the  form  of  Essays  than  of  Letters. 

***  To  persons  inclined  to  leave  a  sum  of  money  to  this  Society  by  will,  the  following  form 
is  offered  for  that  purpose  : 

Item.  I  give  and  bequeath  to  A.  B.  and  C.  D.  the  sum  of  upon 

condition  and  the  intent  that  they,  or  one  of  them,  do  pay  the  same  to  the  collector  for  the  time 
being,  of  a  Society  in  London,  who  now  call  themselves  the  Society  forthe  Encouragement  of 
Arts,  Manufactures,  and  Commerce  ;  which  said  sum  of 

I  will  and  desire  may  be  paid  out  of  my  personal  estate,  and  applied  towards  the  carrying  on  the 
laudable  designs  of  the  Society. 

By  Order  of  the  Society, 

CHARLES  TAYLOR,  Secretary , 


(  113  ) 

Society  of  Arts  Manufactures  and  Commerce . 

Adelphi,  JuneSlst,  1802. 


ON  Wednesday,  the  2d  Inst,  the  Society,  held  the  last  Meeting  of  that  Session,  and  ad¬ 
journed  to  the  fourth  Wednesday  in  October  next. 

On  Tuesday  the  25th  of  May  last,  agreeably  to  the  Resolutions  of  the  Society  the  Premiums 
and  Bounties  which  had  been  then  adjudged  during  the  Session,  were  delivered  to  the  Claimants 
from  the  Chair,  by  his  Grace  the  Duke  of  Norfolk,  the  President,  in  presence  of  a  very  nume¬ 
rous  and  respectable  Assembly.  The  Business  was  begun  by  an  appropriate  Speech  from  the 
Secretary,  noticing  the  Objects  of  the  Society  from  its  Institution,  in  the  year  1754,  to  the  pre¬ 
sent  Time,  and  particularising  the  Rewards  which  had  been  then  adjudged  this  Session. 

The  Rewards  awarded ,  are  arranged  under  the  following  Classes  .* 


IN  AGRICULTURE. 

To  John  Hunter,  esq.  of  Gubbins,  in  Hert¬ 
fordshire,  for  having  planted  40,000  Oaks,  the 
Gold  Medal. 

To  Thomas  Johnes,  esq.  of  Hafod,  in  Car¬ 
diganshire,  for  having  planted  400,000  Forest 
Trees,  the  Gold  Medal. 

To  John  Christian  Curwen,  esq.  of  Work¬ 
ington  Hall,  in  Cumberland,  for  having  planted 
84,900  Laich  Trees,  the  Gold  Medal. 

To  Henry  Vernon,  esq.  of  Hilton  Park,  near 
Wolverhampton,  for  planting  10,000  Silver 
Firs,  the  Gold  Medal. 

To  James  Beech,  esq.  of  Shaw,  near  Chea- 
dle,  in  Staffordshire,  for  his  plantation  of  Tim¬ 
ber  Trees,  the  Silver  Medal. 

To  the  Rev.  Richard  Yates,  of  Chelsea,  for 
his  Essay  on  raising  and  promoting  the  growth 
of  Oaks,  the  Silver  Medal. 

To  Charles  Gibson,  esq.  of  Quermore  Park, 
near  Lancaster,  for  planting  6,000  Elms,  the 
Silver  Medal. 

To  William  Fairman,  esq.  of  Miller’s  House, 
near  Sittingbourn,  in  Kent,  for  his  Experiments 
on  Extreme  Branch  Grafting  of  Fruit  Frees,  the 
Silver  Medal. 

To  Robert  Brown,  esq.  of  Markle,  near  Had¬ 
dington,  in  Scotland,  for  his  Cultute  of  Beans 
and  Wheat  in  one  year  on  the  same  Land,  the 
Silver  Medal. 

To  Mr.  Frederic  Clifford  Cherry,  of  New 
Wood  Farm, near  Stoke  d’Aubenton,  in  Surry, 
for  planting  60  Acres  with  Osiers,  the  Sum  of 
Thirty  Guineas. 

To  Mr.  Seth  Bull,  of  Ely,  in  Cambridge¬ 
shire,  for  planting  8  Acres  with  Osiers,  the 
Sum  of  Ten  Guineas. 

IN  CHEMISTRY. 

To  Mr.  Thomas  Willis,  of  Lime-Street, 
London,  for  his  preparation  of  the  Bulbs  of 
the  Hyacinthus  non  scriptus,  or  common  Field 
Blue  Bells,  as  a  substitute  for  Gum  Arabic,  the 
Silver  Medal. 

IN  POLITE  ARTS. 

To  George  William  Gent,  esq.  of  Upper 
Guildford  Street,  fora  Drawing  of  Lewes  Cas¬ 
tle,  in  Essex,  the  Gold  Medal.  Cl.  89. 

To  Miss  Elizabeth  Mac  Dowall,  of  Brook 
Vol.  XIII.  No.  49. 


Street,  Holborn,  for  a  Chalk  Drawing  of  the 
Virgin  and  Child,  the  Gold  Medal.  Cl.  9i. 

To  Miss  Winifred  Barrett,  of  Stockwell,  in 
Surry,  for  a  drawing  of  a  Landscape,  the  Silver 
Medal.  Cl.  91*. 

To  Miss  Jackson,  of  Hanover  Street,  Hano¬ 
ver  Square,  for  a  drawing  in  Black  Chalk,  af¬ 
ter  an  Engraving  by  Bartolozzi,  the  Silver  Me¬ 
dal. 

To  Miss  Blackburne,  of  Park  Street,  West¬ 
minster,  for  a  Drawing  of  Demosthenes  from  a 
Bust,  the  Silver  Medal. 

To  Miss  Mary  Anne  Gilbert,  of  Devonshire 
Street,  Portland  Place,  for  a  Miniature  Draw¬ 
ing  of  an  old  Woman,  after  Nature,  the  Silver 
Medal. 

ToM  iss  Emma  Farhill,  of  Mortimor  Street, 
Cavendish  Square,  for  a  Drawing  of  Peasants 
in  a  Storm,  the  Silver  Medal. 

To  William  Stone  Lewis,  esq.  of  High 
Holborn, for  a  Drawing  of  Outlines  of  the  Lao- 
coon,  from  a  Cast,  the  larger  Silver  ^Pallet. 
Cl.  92. 

To  George  Jones,  esq.  of  Great  Portland 
Street,  Mary-le-bone,  for  a  Drawing  of  Out¬ 
lines  of  Hercules  and  Antaeus,  from  a  Cast, 
the  lesser  Silver  Pallet.  Cl.  93. 

To  Richard  Speare,  esq.  of  Dean  Streer, 
Soho,  for  a  Drawing,  a  View  at  Eltham,  in 
Kent,  the  greater  Silver  Pallet.  Cl.  94. 

To  Mr.  Richard  Cook,  of  Upper  Charlotte 
Street,  Fitzroy  Square,  for  a  Drawing  of  Mu- 
tius  Scaevola,  before  Porsenna,  the  Gold  Pallet. 
Cl.  95. 

To  Mr.  John  Summerficld,  of  Packingtori, 
Coventry,  for  a  Stroke  Engraving,  the  subject 
Rubens  and  his  Wife,  the  Gold  Medal.  Cl.  98, 

To  Mr.  C.  Nesbitt,  of  Fetter  Lane,  for  En¬ 
gravings  on  Wood,  the  Silver  Medal.  Cl.  103. 

To  Mr.  Richard  Austin,  of  Paul’s  Alley, 
Barbican,  for  Engravings  on  Wood,  the  Silver 
Medal. 

To  Mrs.  Elizabeth  Coppins,  of  St.  Stephen’s, 
Norwich,  for  a  Drawing  in  Crayons  of  Beli- 
sarius,  copied  fiom  a  Painting  of  Salvator  Rosa, 
the  greater  Silver  Pallet. 

To  Miss  Frances  Talbot,  of  Wymondham, 
Norfolk,  for  a  Painting  of  an  Herb  Girl,  from 
Nature,  the  Silver  Medal. 
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To  Miss  Beauchamp,  of  Langley  Park,  near 
B.eccles,  in  Suffolk;,  for  a  Painting  of  a  Land¬ 
scape,  copied  from  Both,  the  Silver  Medal. 

To  Dr.  John  Evans,  of  Shrewsbury,  for.  two 
Maps  of  North  Wales,  the  Sum  of  Forty-five 
Guineas.  ‘ 

IN  MANUFACTURES. 

To  Mr.  Thomas  CIuIqw,  of  Shoreditch,  f<?r 
his  Invention  of  weaving  Purses,  Pockets,  and 
Sacks,  in  a  Loom,  and  improving  the  Con¬ 
struction  of  Looms  in  general,  Twenty-five 
Guineas. 

IN  MECHANICS. 

To  Mr.  Henry  Greatheadjxof  South  Shields, 
in  the  Bishoprick.  of  Durham,  -  for  -his  Con¬ 
struction  of  a  Cork  Boat,  by  which  the  Lives  of 
many  Persons  shipwrecked  have  been  preserv¬ 
ed,  the  Gold  Medal  and  Fifty  Guineas. 

To  William  Hall  Timbrel,  esq.  of  Streatly, 
in  the  County  of  Berks,  for  an  improved  her¬ 
niary  Truss  and  new  invented  Calico  Cushion, 
the  Gold  Medal. 

To  Mr.  Richard  Knight,  of  Foster  Lane, 
Cheapside,  for  his  Method  of  clearing  Land 
from  Stumps  of  Trees,  and  rendering  them  in 
a  proper  State  for  Fuel,  the  Silver  Medal. 

To  Mr.  James  Brownhill,  of  Alloa  Mills, 
near  Stirling,  in  Scotland,  for  his  Discovery  of 
a  Quarry  of  Stone,  proper  for  making  Mill 
Stones,  the  Sum  of  One  Hundred  Pounds. 

To  Mr.  John  Webb,  of  Dorrington  Street, 
for  an  Invention  in  Gun  Locks,  to  prevent  ac¬ 
cidents  in  using  Guns  or  Pistols,  and  to  guard 
against  their  being  improperly  fired,  the  Sum 
of  Twenty  Guineas. 

To  Mr.  James  Wpart,  of  Fulham,  for  secur¬ 
ing  Beams  of  Timber  decayed  by  Time,  or  in¬ 
jured  by  Accidents,  in  Buildings,  the  Sum  of 
Ten  Guineas. 

IN  COLONIES  AND  TRADE. 

To  Dr.  Alexander  Anderson,  of  St.  Vin¬ 
cent,  for  the  Culture  of  Cloves  and  Cinnamon, 
the  Gold  Medal. 

To  the  Hon.  Joseph  Rob  ley,  of  Tobago,  for 
a  Plantation  of  Bread  Fruit  Trees,  the  Gold 
Medal. 


An  Account  of  the  Number  of  Nohlenien  and 
Gentlemen  elected  Members  since  October  last 
whose  Titles  and  Names  are  as  follozv  : 

The  Most  Noble  the  Marquis  of  Exeter,. 
F.  R.  S.  and  S.  A.  the  Right  Hon  Lord  Vis¬ 
count  Barrington,  the  Right  Hon.  Lord  Car¬ 
rington,  Sir  George  Prescot,  Bart.  Hon.  John 
Henniker  Major,  John  Robinson,  esq.  M.  P. 
Col.  Peachy,  M.  P.  Rowland  Burdon,  esq, 
M.  P.  Lieut.  Gen.  John  Watson,  James  Brpg- 
den,esq.  M.  P.  Mr.  Sheriff  William  Rawlins, 
Thomas  Myers,  esq.  Joseph  NollekinS,  esq. 
Pv..  A.  John  Dixon,  esq.  George  Prescott,  esq. 
Thomas  Calverty,  esq.  Thomas  Taylor,  esq. 
Mr.  John  Sowerby,  John  Scott,  esq.  William 


Gosling,  esq.  Alexander  Scott,  eSq.  Mr.  Wil¬ 
liam  Woodburn,  Mr.  Vaughan  Griffiths, 
Charles  Tufton  Blicke,  esq,  Mr.  John  Francis 
Desanges,  William  Irving,  esq.  Lieut.  Col. 
Francis  John  Wilder,  James  Anderson,  esq. 
LL.  D.  Daniel  Moore,  esq.  Solomon  Levien, 
esq.  W.  H.  Pepys,  jun.  James  Green,  esq.  Mr. 
John  Fuller,  David  Pike  Watts,  esq.  William. 
Bridgman,  esq.  William  Phillips,  esq.  Richard 
Sykes,  esq.  Mr.  John  Dutton,  Henry  Leader, 
esq.  Rev,  Mr.  J.  Clay,  Josiah  Robert  Harrison, 
esq.  John  Gold,  esq.  Richard  Varal,  esq.  Ri¬ 
chard  Godwin,  esq.  Thomas  Edwards,  esq. 
William  Bfitler,  esq.  Mr.  William  Peter  Whyte, 
Mr.  Thomas  Bish,  Henry  Decort,  esq.  Valen¬ 
tine  Green,  esq.  Martin  Bree,  esq.  James  Ken¬ 
drick,  esq.  Henry  Gore  Clough,  esq.  Mr.  Wil¬ 
liam  Woodthorp,  Charles  Winstanley,  esq.  Jo¬ 
seph  Ablett,  esq.  Dr.  Clough,  William  Tooke, 
esq.  William  Coles,  esq.  Mr.  William  March, 
Mr.  William  Chapman,  Joseph  Williams,  esq. 
Samuel  Loyat,  esq.  Walter  Bracebridge,  esq. 
Henry  Winstanley,  jun.  esq.  Daniel  Llewellin, 
esq.  John  M‘Arthur,  esq.  William  Minpitt, 
esq.  Mr.  Thomas  Jones,  David  Forbes,  esq., 
Joseph  Martin,  esq.  William  Lechmer,  esq. 
Ambrose  Pitman,  esq.  Mr.  George  Samuel, 
Col.  William  Tatham,  J.  S.  Munnings,  esq, 
Mr.  Edward  Vennor,  George  Lockett,  esq. 
William  Green,  esq.  Christopher  Fowler,  esq. 
Mr.  Samuel  John  Neal,  William  Netbersole, 
esq.  William  Pierrie,  esq.  George  Banastre  Pix, 
esq.  John  Hunter,  esq.  Mr.  Alexander  Sheafe 
Birkett,  Mr.  Joseph  Bunnell,  Mr.  Williarn 
Marston,  Mr.  James  Little,  Stephen  Scarbrow, 
esq.  Col.  William  Gent,  Dr.  Ogilvie,  William 
Breton,  esq.  Thomas  Cartwright  Slack,  esq. 
John  Watkin  Phipps,  esq.  Mr.  Thomas  Court¬ 
ney  Devenish,  Mr,  William  Bennett,  Major 
Henry  Eustace,  William  James,  esq.  Thomas 
Poynder,  jun.  esq.  Henry  Michele,  esq.  Sa¬ 
muel  Gunnel,  esq.  Drewhurst  Bifsborow,  esq.' 
Rev.  William  Phillips,  Thomas  Leys,  esq. 
James  St.  Aubyn,  esq.  William  Henry  Cheek, 
esq.  Thurpas  Stackhouse,  esq.  George  Clark, 
esq.  Philip  Neill,  esq.  William  Wills,  esq, 
John  Maud,  esq.  Thomas  Windus,  esq.  Lewis' 
Buckle,  esq.  Ralph  Dodd,  esq.  Mr.  Thomas 
Wilson,  Charles  Browning,  esq.  Mr.  Henry 
Greathead,  Mr.  Richard  R.eeve,  John  Rowe, 
esq.  Tfiomas  Andrews,  esq.  Mr.  Gilson  Reeve, 
Edward  Biveii,  esq.  John  Barnwell  Murphy, 
esq.  Peter  Green,  esq.  John  Abearn  Palmer, 
esq.  John  Flamank,  esq-.  Joseph  Ivatt  Har¬ 
wood,  esq..  Mr.  William  Geage,  John  Jones, 
esq.  Robert  Bevil,  esq.  Mr.  John  Fletcher, 
Robert  Blake,  esq.  Capt.  H.  L.  Frezill,  Mr. 
Joseph  Cooper,  Benjamin  Hall,  esq.  Cutbbert 
Sharp,  esq.  Robert  Drury,  esq.  Captain  F.  M. 
Keith,  Mr.  George  Arnolds  •  ■*  , 

Bv  Order, 

CHARLES  TAYLOR,  Secretary. 
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XX.  An  Attempt  towards  a  Theory  of  the  Refjldnce  experi¬ 
enced  by  two  and  four-wheeled  Carriages  on  different  Kinds 
of  Roads ;  and  to  determine  the  Circumjlances  under  which 
the  one  are  preferable  to  the  other.  By  Nicholas  Fuss, 
Brofeffbr  of  the  higher  Mathematics  at  P  eterjlmr gh  y  Mem¬ 
ber  of  the  Imperial  Academy  of  Sciences ,  (MN* 

HP 

.1-  H  E  following  paper  was  written  in  anfwer  to  a  queftion 
propofed  as  the  fubjedf  of  a  prize  for  the  year  1797  by  the 
Royal  Academy  of  Sciences  at  Copenhagen,  and  obtained 
the  firft  prize.  To  avoid  confufion  or  miftake,  we  have 
adopted  the  author’s  notation,  and  have  adhered  as  clofely  to 
the  original  as  the  nature  of  the  fubjeft  would  admit. — E. 

Section  1. 

The  queftion,  Whicfl  I  firft  faw  in  the  113th  number  of 
the  Gottingen  Gelehrten  Anzeigen  for  the  year  1796,  was  in 
the  following  words  : — Ex  principiis  mcchanicis  exponere  ra - 
tionem  pat  entire  motricis  ad  oner  a ,  turn  plaujiris  quatuor  ro- 
tarum,  turn  carris ,  qui  funt  binarum  rot  arum ,  ftromov  enda  • 
it  a  quidem ,  ut  ad  impedimenta  motus ,  frichonem  fcilicet ,  ac 
reliqua  qiue  in  viis  occurrere  folent ,  obfiacula  a  vi  motrice 
fuperanda  Jimul  refpiciatur.  Quo  in  univerfum  patent ,  num 
et  quando  hoc  illudve  genus  vehiculi  commode  et  prudenter 
adhiberi  pofjit.  That  is  :  ■“  To  determine,  from  mechanical 
principles,  the  ratio  of  the  moving  power  to  the  burthen  both 
in  four-wheeled  and  two-wheeled  Carriages,  taking  into  ac¬ 
count  at  the  fame  time  the  impediments  to  motion,  that  is 
to  fay,  friction,  and  the  other  obftacles  to  be  overcome  by 
the  moving  power  which  commonly  occur  in  roads,  that  it 
may  in  general  appear  on  what  occafions  either  of  thefe  car¬ 
riages  can  be  employed  with  mod  advantage.” 

The  general  utility  of  this  queftion  induced  me,  laft  fum- 
mer,  to  employ  the  leifure  I  then  enjoyed  in  the  country,  in 
eonfequence  of  two  months  relaxation  from  mv  ufual  occu¬ 
pations,  in  examining  it,  with  a  view  of  fubmitting  my  la¬ 
bour  to  the  infpe&ion  of  the  enlightened  fociety  who  pro¬ 
pofed  it;  and  I  lhall  be  happy  if  the  learned  and  celebrated 
men  to  whom  the  fociety  have  entrufted  the  power  of  adjudg¬ 
ing  the  prize,  fhould  find  in  the  following  refearches  any 
thing  to  indemnify  them  for  their  trouble. 

From  Key fitc he  einer  Tbcorie  des  WiderJIandes  moeytind  cvierr'ddriger 
Fubrwerh,  auf  Fabrivegen  jeder  art,  &V.  Von  Nicolaus  Fufs,  &c.  Co¬ 
penhagen  179S. 

Vot.  XIII.  No.  50. 

July  1802. 
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Ii6  On  the  l\cfiftance- experienced  by 

,  '  S chiton  1.  " 

The  roads  and  ways  on  which  loaded  carriages  are  drawn 
from  one  place  to  another  by  horfes,  oxen,  and  other  ani¬ 
mals,  are  To  different  in  their  nature,  and  the  impediments 
which  the  moving  power  has  to  overcome  are  fo  numerous, 
that,  on  the  fir  ft  view,  it  appears  very  difficult  to  find  general 
formulae  to  indicate  the  refiftance  for  every  given  kind  of 
road,  carriage  and  loading;  and  to  determine  the  circum- 
ffances  under  which  the  one  kind  of  carriage  is  to  be  pre¬ 
ferred  to  the  other.  However,  when  we  feparate  from  cou- 
ftant  impediments  the  adlion  of  which  is  nearly  uniform, 
and  which,  properly  fpeaking,  characterize  the  nature  of  the 
way,  but  without  excluding  them  from  our  refearch,  thole 
which  occur  on  every  road,  but  only  occafonally,  and  which, 
confequently,  can  be  overcome  by  a  momentary  exertion  of 
the  moving  power,  among  which  may  be  included  tingle 
eminences  and  hollows,  fuch  as  ridges,  'ftones,  channels, 
holes,  pavements,  bridges,  &c.;  all  the  different  kinds  of 
roads  may  he  reduced  to  the  three  following  cl  a  fifes : 

iff,  Solid  and  fmooth,  to  which  belong  all  level  as  well  as 
inclined  roads,  crooked  and  ftraightj  alfo  hollow  roads,  with 
folid,  broad,  fmooth  ruts  :  in  a  word,  all  roads  the  furface  of 
which  is  neither  rugged  nor  yields  to  the  impreffion  of  the 
wheels. 

gd.  Solid  and  uneven,  which  do  not  fuffer  the  wheels  to 
fink  into  them,  but  which,  by  their  inequality,  prefent  a 
pretty  uniform  refiftance. #  In  this  clafs  are  comprehended 
rough  rugged  roads,  interfperfed  with  ridges  of  rock,  paved 
roads,  and  roads  in  which  parts  are  covered  with  timber  and 
the  trunks  of  trees. 

3d,  Soft  fmooth  roads  which  yield  to  the  impreffion  of  the 
wheels, tuch  as  marlhy  or  clayey  roads,  or  roads  covered  with 
loft  earth,  fand,  flints,  or  fmall  ftones. 

S  chiton  3. 

As  all  roads,  either  in  whole  or  in  part,  are  comprehended 
in  one  of  the  above  claftes,  I  {hall  examine  them  according 
to  thele  principal  divifions,  and  determine  for  each  in  parti¬ 
cular  the  refiftance  experienced  by  four  as  well  as  by  two¬ 
wheeled  carriages,  and  point  out  the  conditions  under  which 
the  one  kind  of  carriage  is  to  be  preferred  to  the  other  for 
each  kind  of  road.  It  appears,  however,  that  a  diftindfion 
ought  to  be  made  in  regard  to  each  of  thele  three  claftes: 
that  is  to  fay,  whether  the  road  he  horizontal  or  inclined, 
fmooth  or  covered  with  fmall  eminences,  new  or  worn  into 
9  .circular 
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Circular  inequalities.  But,  as  level  as  well  as  inclined  roads 
Covered  with  fmall  eminences  and  interfered  with  circular 
depreffions,  as  far  as  the  comparative  maximum  of  refinance 
is  concerned,  belong  to  inclined  roads,  and  may  be  confi- 
dered  as  fuch  with  an  increafed  degree  of  inclination,  the 
angle  of  inclination  may  be  taken  into  the  calculation  with¬ 
out  much  difficulty;  confequently  thefe  properties  require  no 
particular  divifion. 

Section  4.  , 

But,  though  this  natural  divifion  of  all  the  different  kinds 
of  roads  into  three  principal  claffes  will  facilitate  a  com- 
parifon  between  two- wheeled  and  four-wheeled  carriages  in 
regard  to  the  refinance  which  they  oppofe  to  the  moving  power 
on  each  kind  of  road  propofed,  which  is  properly  the  object 
of  this  refearch  ;  it,  on  the  other  hand,  appears  difficult  to 
give  a  fatisfadlory  anfwer  to  the  frit  part  of  the  queftion, 
and  to  deduce,  from  mechanical  principles,  the  ratio  of  the 
moving  power  to  the  refiftance.  The  latter,  indeed, 'can  be 
determined  b  priori  from  ftatical  principles;  but  this  is  not 
the  cafe  with  the  former,  which,  on  account  of  the  endlefs 
difference  in  the  ftrength  of  animals,  and  the  various  modi¬ 
fications  of  this  ftrength  on  different  roads,  can  be  deter¬ 
mined  only  by  experiments,  and  even  then  the  refult  will 
be  merely  an  approximation. 

SeSlion 

In  the  following  determinations,  however,  that  I  may  be 
able  in  fome  meafure  to  compare  each  kind  of  reiiftance  with 
the  mQving  power,  I  (hall  premife  the  following  principles: 

1  ft,  That  the  weight  M,  equal  to  one  pound,  (Plate  II. 
fig.  1.)  freely  fufpended  from  a  rope  paffing  over  the  fixed 
pulley  C,  is  the  heavieft  that  an  animal  ftanding  on  the 
level  plain  AB  can  draw  or  fuftain  during  the  period  of  t 
hours. 

2d,  That  G  is  the  greateft  velocity  with  which  the  above 
animal,  without  bearing  any  burthen  or  drawing  any  thing 
after  it,  can  travel  for  the  period  of  /  hours  along  a  road  of 
any  given  nature;  fo  that,  in  regard  to  this  animal,  the  ve¬ 
locity  G  will  be  fometimes  greater  and  fometimes  lefs,  ac¬ 
cording  to  the  nature  of  the  road. 

Now,  if  M  and  G,  in  regard  to  the  animal  which  we 
fuppofe  to  be  employed,  and  in  regard  to  the  road  on  which 
the  burthen  is  to  be  carried,  be  known  by  experiments,  we 
'{hall  have  a  determinate  meafure  of  the  moving  power,  as 
we  know  that  the  propofed  animal  can  draw  on  the  propofed 
road  during  the  period  of  /  hours,  with  the  velocity  g,  a  freely 

I  2  fufpended 
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fufpencled  weight  of  M  — q-)*  Poun(^s*  This  well  known 

formula,  however,  is  only  empirical ;  but  it  agrees  fo  far  with 
experience  as  to  anfwer  all  the  purpofes  of  practice. 

Se&ion  6. 

Now  if  the  refiftance  which,  in  regard  to  four-wheeled 
carriages  we  fhall  exprefs  by  R,  and  for  two-wheeled  car¬ 
riages  by  R',  has  been  found  for  both  thefe  kinds,,  we  fhall 
have, 

M  (l  —  -|r)2  =  R;  and  M  (l  —  -g)*  =  R'i 

from  which  we  deduce  the  velocity  with  which  each  of  thefe 
kinds  of  carriages  is  moved,  namely, 

For  the  four-wheeled  g  =  G  (i  — *  V  -j^p)  j 

For  the  two-wheeled  g'  =t=  G  (i  — •  V  U")  • 

Havino*  thus  eftablifhed  the  means  for  eftimating  the 
moving  power,  I  fliall  now  proceed  to  determine  the  refin¬ 
ance  itfelf  in  regard  to  the  different  kinds  of  carriages. 

I.  DIVISION. 

Of  the  Hejljlance  on  folid  and  fmooth  Hoads. 


I.  Hour -wheeled  Carriages. 

Section  y. 

If  the  road  AB  (fig.  2.),  the  inclination  of  which  is  the 
angle  ABC  =  a,  be  perfectly  folid  and  fmooth,  the  refiftance 
to  be  overcome  by  the  moving  power  OV  will  confifl  of  two 
parts.  The  firft  arifes  from  the  friction  of  the  wheels  againft 
the  axle-tree.  If  the  whole  burthen  refting  on  the  fore  and 
hind  axle-trees  be  ~  P,  that  fupported  by  each  will  be  i  P } 
confequently,  when  the  vertical  lines  OQ,  and  OF,  proceed- 
ing  from  O  the  centre  of  the  axis,  the  former  of  which  in- 
terfedts  the  circumference  of  the  axis  in  D,  and  the  latter 
in  E,  are  drawn  in  the  perpendicular  direction  BA,  the  pref- 
fure  on  the  nave  of  the  wheel  in  D  is  ==  ~  P,  and  in  E  — 
\  P  cos.  a;  confequently,  the  friction,  which  adts  in  the  di- 
redtion  EA  —  xP  cos.  a,  where,  as  is  well  known,  *  repre- 
fents  a  fradtion,  the  quantity  of  which  depends  on  the  matter 
of  the  axle-tree  and  the  nave,  and  on  the  fubftance  with  which 
they  are  befmeared.  Now  for  the  fore-wheels  let  OE  — 
w.OF,  and  for  the  hind- wheels  OE  n, OF.  The  refiftance 

in 
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In  the  dire&ion  FA  is  for  the  former  —  \  cos.  a,  and 
for  the  latter  —  ~  n*  P  cos.  a.  Hence  the  whole  firft  part  of 
the  reliftance  arifing  from  the  friction  of  the  axle-tree  will  be 
=  i  {m  4-  n)  xP  cos.  «. 

Section  8. 

The  fecond  part  of  the  refiftance  arifes  from  the  power  of 
gravity  acting  in  the  direction  OQ.  If  the  weight  of  the 
two  fore-wheels  be  p,  and  that  of  the  hind-wheels  p\  the 
power  in  the  direction  OQ.  is  for  the  fore- wheels  -  P  -r  p, 
and  for  the  hind-wheels  {P  4-  p/ ;  but,  in  the  direction  OP, 
diredlly  oppofite  to  the  power  OV,  it  is  for  the  former  (  ~  P 
4-  p)  fin.  a,  and  for  the  latter  |P  4-  pl)  fin.  Confe- 
quently,  the  fecond  part  of  the  refinance  —  (P  +  p  4-  py) 
fm.  a, 

SeBion  9. 


The  power  OV  = 


%  therefore,  on  roads  of 


this  clafs,  and  in  regard  to  four-wheeled  carriages,  has  to 
overcome  a  refiftance  which  is  compounded  of  both  thefe 
parts,  fedlion  7  and  fe<Tion  8  : 

R  —  i  (m  4-  n)  *P  cos.  «  4-  (P  4-  p  4-  p')  fin.  a. 


II.  Tzuo  wheeled  Carriages . 

Section  10. 

In  regard  to  thefe  carriages  OE  (fig.  3.)  =  aoOF,  and  if 
the  weight  of  the  two  wheels  be  —7 r,  it  will  be  found  in  the 
fame  manner  as  before,  fedfion  7.  and  feftion  8.  that  the  re¬ 
fiftance  from  the  fri&ion  of  the  axle-tree  is  =  /j,x  P  cos.  a ,  and 
that  from  the  power  of  gravity  ~  (P4-?0  fin. 

Se£lio?i  11. 

But  in  this  cafe,  a  third  part  is  to  be  taken  into  confidera- 
tion.  When  we  aftume  the  centre  of  gravity  of  the  load  P 
in  the  point  S  of  the  line  FO  continued,  and  draw  through  S 
the  vertical  line  SH,  as  a  weight  P  preffes  on  the  fupporting 
lever  III  in  the  point  H,  the  horfe  at  I  muft  employ  a  power 
IK,  which  (hall  countera£t  that  power  SH  —  P.  Thispower 

IK  =  Now  if  OH  =  OS  tang,  a  =  £.01,  the 

power,  according  to  the  dire6tion  IK,  will  be  =  eP;  and 
hence  there  arifes  in  the  direction  IL  a  power  eP  fin.  a. 


Section  12. 


Confequently,  the  power  OV  =  M  - - 011  roac^3 

I  3 


of 
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On  the  Refinance  experienced  ly 

of  this  clafs,  and  in  regard  to  two- wheeled  carriages,  has  tQ 
overcome  a  refiftance  compounded  of  thefe  three  parts : 

R'  —  /x  a  P  cos.  «  +  (P  -f-  e  -j”  tt)  fin.  a. 

Iir.  Comparifon  between  thefe  two  Kinds  of  Carriages . 

If  a  -  o,  then  is  R  =  ~  {m  +  n)  a  P,  and  R'  =  ^  a  P ; 
confequently,  R  <i  R/  when  m  -f  n  <  That  is  :  on  folid, 
fmooth,  horizontal  roads,  four-wheeled  carriages  are  better 
than  two-wheeled  when  the  axles  and  wheels  are  fo  con- 
ftrudted  that  the  fum  of  the  exponents  of  the  ratio  of  their 
diameters  in  the  former,  is  lefs  than  double  the  exponent  of 
the  ratio  of  the  diameters  of  the  axles  and  wheels  in  the  latter. 

Section  14. 

If  p\ ^>'=£pHb7r,  then  will  R  <  R',  when  u  +  2p»  That 

is:  on  folid,  fmooth,  inclined  roads,  four-wheeled  carriages 
are  to  be  preferred  to  two-wheeled  carriages  under  the  above 
conditions,  provided  alfo  that  the  weight  of  the  fore  and  hind 
wheels  in  the  former  is  equal  to  the  fum  of  the  weight  of  the 
wheels  and  of  the  overweight  *  in  the  latter. 

Section  15. 

If  m  +  n  ==  2/a,  then  is  R  <1  Rf,  when  p  4-  p1  eP  +  ttP 
That  is  :  on  folid,  fmooth,  inclined  roads,  four-wheeled  car¬ 
riages  are  preferable  to  two-wheeled  carriages  when  the  ratio 
of  the  diameters  of  the  axles  and  wheels  is  fuch  that  the  fum 
of  the  exponents  in  the  former  is  equal  to  double  the  expo¬ 
nents  in  the  latter,  and  provided  alfo  that  the  weight  of  the 
wheels  of  the  four-wheeled  carriage  is  lefs  than  the  weight  of 
the  wheels  and  the  overweight  in  the  two  wheeled  carriages. 

Section  16. 

From  the  comparifon,  in  general  it  refults,  that  for  this 
kind  of  roads  four-wheeled  carriages  ought  to  be  preferred  to 
two-wheeled  carriages. 

1  ft,  When  in  regard  to  the  proportion  between  the  wheels 
and  the  axle-trees, 

m  +  n  -f—  2 ^  (sP  4-  Tf  —  p  —p' )  tang,  a, 

--  __  • 

^d.  When  in  regard  to  the  weight  of  the  wheels, 

eP_ 

1  tang,  a 

3d,  When  in  regard  to  the  weight  of  the  load, 
p  >  {p  +p’  -  it)  tang,  cc 

s  tang,  a  —  ~  A  —  zf)  * 

*  That  which  arifes  from  the  centre  of  gravity  being  thrown  behind 
the  axle.  See  fettion  11,  and  alfo  bg.  3. 

4th, 


1 2  it 


two  and  four-wheeled  Carriages . 


4th,  When  in  regard  to  the  height  of  the  load  or  of  the 
centre  of  gravity, 

(p  -f  p'  —  7r)  tangt  a  +  t  AP  (ffl  +  s  -  2g„) 

£  - - - - - - - - — - - - - - - - - - - - --- - - - ' -  , 

P  tana.  a 

O 

^th.  When  in  regard  to  the  fteepnefs  of  the  road. 


tang,  a  > 


4;  AP  (m  -f 
sP  -f  it  — 


2[f 
P'  ’ 


IV.  Application  to  fome  determinate  Cafes. 

A  few  examples  in  numbers  will  illuftrate  the  ufe  of  the 
expreffions  found  both  for  R  and  R/,  and  alfo  the  companion 
of  them  with  the  moving  power. 

Example  I. 

SeBion  17. 

Let  us  fuppofe  that  the  road  goes  up  a  hill  at  an  angle  a 
"z  io°.  Let  the  mean  diameter  of  the  axles  of  the  four- 
wheeled  carriages  be  3 1  inches,  that  of  the  fore-wheels  28 
inches,  that  of  the  hind  wheels  42-  inches  ;.fo  that  m  =  -I, 
and  n  =  f.  Let  the  weight  of  the  fore-wheels  be  p  — 
80  lib.,  that  of  the  hind-wheels  p'  —  no  lib.  Alfo,  let 
the  mean  diameter  of  the  axles  of  the  two-wheeled  carriages 
be  4 h  inches,  the  diameter  of  the  wheels  39  inches;  fo  that 
fx  —  i,  and  ihe  weight  of  the  wheels  $r  =  no  lib.  Let  the 
load  of  both  carriages  P  =  2400  lib.,  and  the  coefficient  of 
the  fridlion  x  =  h.  In  the  laft  place,  we  ffiall  fuppofe  the 
height  of  the  centre  of  gravity  OS  =  4  feet,  and  01  = 
12  feet;  fo  that  OH  ==  0*7053,  confequently  s  =  0*0588. 
Hence  we  have, 

\  (; m  4-  n)  xP  cos.  a  —  49*240 
(P  +  p  4 ~  p')  fin.  a  ==  449*750 

R  =  498*990 

juxP  cos.  a  —  52*523 
(P  +  eP  +  9r)  fin.  a  —  460*352  -  - 


R'  =  512*875 

In  this  cafe,  then,  R  <  R',  about  13*885  lib. 

In  regard  to  the  moving  power  it  may  he  admitted  that 
a  good  draught  horfe  can  draw,  for  three  hours,  in  the  man¬ 
ner  above  defcribed,  fetfion  5,  a  burthen  of  400  lib. ;  and 
that  the  fame  horfe,  unloaded,  can  travel  three  hours  on  the 
road  fuppofed  in  this  example  with  a  velocity  of  12  feet  per 
fecond  :  for  two  Inch  horfes,  then,  we  ffiall  fuppofe  M  — 

.  ■  I  4  800 
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800  lib.,  and  G  =  32  feet.  From  thefe  values,  and  K  and  R/ 
already  found,  we  therefore  have  by  fedtion  6  the  velocities 
g  =  2*520,  and  g'  —  2*392  feet  in  a  fecond ;  fo  that  thele 
two  horfes  on  the  given  road  could  draw  the  load  P  — 
2400  lib.,  at  the  rate  of  9072  feet  in  an  hour  with  a  four- 
wheeled  carriage,  but  with  a  two- wheeled  carriage  only  8611 
feet  per  hour. 

EXAMPLE  II. 

Section  18, 

Let  us  aflame,  as  before,  />  — 80,  />  —  1 10  and 

a  =  4.  Let  the  load  in  this  cafe  be  only  P==  1400  lib.,  and  the 
inclination  of  the  road  a  =■  6°.  Let  the  weight  of  the  wheels 
of  the  two-wheeled  carriage  be  cr  =  130  lib.,  their  diameter 
48  inches,  and  the  mean  diameter  ot  the  axles  4  inches  ; 
fo  that  fM  ~  T\.  In  the  lafi:  place,  let  the  height  of  the 
centre  of  gravity  OS  =  2  feet;  fo  that  OH  =  OS  tang,  a  — 
0*2102,  and  confequently  e—  0*01752.  Hence  we  (flail 
have  v  i  (m  +  n)  *P  cos,  *  —  29*007 

(  P  +  p  +  /)  fin.  a.  ~  166*200 

R  =  195*207 

/*xp  cos.  a  —  23*205 
(P  +  £p  +  tt)  fin.  a  =  162*492 

R/  185*697 

In  this  cafe,  therefore,  R  >  R',  about  9*510  lib.  For  a 
horfe,  then,  the  ftrength  of  which  is  M  ^  400  lib.,  and  the 
velocity  on  the  above  road  G  —  14  feet  per  lecond,  we  fliall 
have  ^  =  4*228  feet,  ancl  g'  —  4*466  feet.  Confequently, 
the  lead  P  —  1400  lib,  would  be  drawn  by  fuch  a  horfe  on 
a  four-wheeled  carriage  15,220  feet  per  hour,  and  on  a  two¬ 
wheeled  carriage  only  857  feet  further. 

[To  be  continued.] 


XXI.  On  Painting.  By  Mr.  E.  Da  yes,  Painter . 

_  err.  To  Mr.  Til  loch. 

DEAR  SIR, 

HE  following  efiays  on  Tafle,  Beauty,  Grace,  Inven¬ 
tion,  and  Compofition,  being  immediately  connected  with 
painting,  I  have  done  myfelf  the  pleafure  of  fending  them 
tor  infertion  in  your  valuable  Magazine.  I  fliall  be  obliged 

by 
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by  your  numbering  the  effays,  fuppofing  that  on  the  Com¬ 
petition  of  Land  fcape inlerted  in  your  eighth  volume,  to 
be  No.  1.  I  do  not  mean  to  fay  in  point  of  order  it  fhould 
be  fo,  but  the  inclofed  form  a  regular  feries  as  far  as  they  go. 
1  fhall  offer  no  apology  for  the  frequent  quotations  intro¬ 
duced;  my  reafon  for  fo  doing  being  not  only  to  ftrengthen 
the  argument,  but  alfo  to  relieve  the  reader. 

I  remain,  dear  Sir, 

Francis.-tireet,  Bed  ford- fc.ua  re,  yorif  humble  fervant, 

July  5,  j 802 .  Edward  Dayes, 

Essay  II. 

On  Tajie. 

’Tis  tafte,  tis  genius,  ’tis  heav’nly  ray, 

Prometheus  ravilh’d  from  the  car  of  day, 

Mason’s  Fresnoy. 

TASTE  in  the  arts  muff  be  eontidered  as  that  faculty  or 
thofe  faculties  of  the  mind  by  which  we  are  affected  with,  and 
form  a  right  judgment  in,  works  of  the  imagination.  It  is 
that  which  determines  the  painter  in  his  choice,  arid  from 
that  choice  we  judge  whether  his  taffe  be  good  or  the  con¬ 
trary.  Whether  this  faculty  of  the  mind  is  to  be  acquired 
is  doubtful;  that  it  may  be  improved  is  unqueftioiiable ; 
hence  it  becomes  our  duty  to  avoid,  particularly  in  our  firft 
outfet,  if  poffible,  the  feeing,  much  lefs  the  copying,  things 
deformed  and  chimerical,  as  there  is  an  acquired  as  well  as 
a  natural  dulnefs.  He  whofe  taffe  is  delicately  juft  may  be 
laid  to  have  received  the  higheff  polilh  from  nature,  and  one 
of  her  choiceft  gifts ;  on  the  contrary,  to  want  it,  is  to  be 
dead  to  all  the  finer  feelings.  The  man  who  pofieffes  a  juftly 
cultivated  taffe  is  let  into  a  thoufand  pleafures  unknown  to 
the  vulgar, 

- - - - - His  the  city’s  pomp, 

The  rural  honours  his.  Whatc’er  adorns 
The  princely  dome,  the  column  and  the  arch, 

The  breathing  marbles  and  the  fculptured  gold, 

Beyond  the  proud  pod  e  dor's  nanow  claim, 

H  is  tuneful  bread  enjoys.  Akhnside. 

On  the  contrary,  there  are  fome  men  born  with  feelings  fo 

*  From  the  favourable  reception  the  eday  here  alluded  to  experienced, 
having  been  tranflated  into  feveral  of  the  mod  refpedtable  of  the  foreign 
journals,  we  have  no  hefitation  in  promifing,  that  the  lovers  of  the  fine 
arts  in  general,  and  pradtical  artids  in  particular,  will  derive  much  in- 
ftrudfion  and  information  from  the  effays  with  which  Mr.  Dayes  has  now 
favoured  us.  On  the  fine  arts  we  have  had  too  many  publications  from 
mere  amateurs,  and  hardly  any  from  profeffional  men.  prom  the  latter,  a 
fingle  pradtical  fadl,  delivered  in  a  few  lines,  mud  always  be  of  more  in- 
ti'infic  valye  than  whole  volumes  from  the  former. — Edit. 

blunt 


124  On  Painting: 

blunt  and  cold  that  they  can  hardly  be  laid  to  be  awake- 
during  life.  From  a  degree  of  exquifite  fenfibility  arife  our- 
notions  of  beauty  and  deformity  in  the  natural  as  well. as  the 
moral  world,  and  as  our  different  minds  happen  to  be  more 
or  lefs  exquifite,  the  more  or  lefs  fenfibly  do  we  perceive  the 
various  degrees  of  good  and  bad,  and  of  courfe  are  more  or 
lefs  capable  of  being  charmed  with  the  right  and  beautiful, 
and  difgufted  with  the  wrong  and  deformed.  Hence  it  is 
that  this  fenfibility  con  dilutes  what  is  termed  genius,  which 
is  only  the  power  or  capacity  of  clearly  conceiving  and  pro¬ 
perly  combining  images,  and  of  adding  to  mere  theory  prac¬ 
tice  :  to  which  a  found  head  and  a  good  heart  is  as  neceffary 
as  a  delicate  imagination  ;  for  we  cannot  poffefs  true  genius 
without  as  exquifite  a  feeling  for  moral  beauty  as  for  what 
is  great  and  beautiful  in  nature  or  mafierly  in  poetry,  paint- 
ins:.  fculpture,  and  mufic. 

'The  reverfe  of  true  tafte  is  ffiown  in  magnificence,  parade, 
and  luxury;  and  in  whatever  is  horribly  glaring,  extrava¬ 
gant,  and  unnatural  in  the  laid  degree.  Gold,  fhowy  co¬ 
lours,  gaudy  tapeftry,  the  heavy,  clumfy,  and  whatever  is. 
fuperfluous,  will  ever  pafs  with  the  vulgar  for  elegance  and 
greatnels.  So  perfons  of  a  bad  tafte  will  prefer  the  forced, 
unnatural,  and  exaggerated,  in  expreffion,  attitude,  or  colour, 
to  the  truly  fimple,  noble,  or  beautiful.  We  fhould  be  guilty 
of  an  error  were  we  to  attempt  to  eftablifh  one  principle  of 
tafte  only,  for  were  we  to  eftablifh  one  as  right,  all  the  others 
‘muft:  be  wrong;  hence  the  miftake  of  Sir  Jolhua  Reynolds, 
in  fpeaking  of  the  Flercules,  Gladiator,  and  Apollo;  for, 
though  each  of  thofe  figures  are  perfect  of  their  kind,  yet 
Sir  Jofhua  affirms  that  the  higheft  perfedlion  of  the  human 
figure  is  not  to  be  found  in  any  one  of  them,  i(  but  in  that 
form  which  is  taken  from  them  all,  and  which  partakes 
equally  of  the  adfivity  of  the  Gladiator,  of  the  delicacy  of 
the  Apollo,  and  of  the  mufcular  ftrength  of  the  Hercules.” 
Such  an  opinion  is  contrary  to  nature,  as  it  goes  to  deftroy 
that  variety  arifing  from  the  afttive,  the  delicate,  and  the 
ftrong :  as  well  might  we  fuppofe  a  fine  tree  from  confoli- 
dating  the  various  forms  found  in  nature, 

D  '  t  #  t 

We  muft:  carefully  diftmguifh  between  truth  and  tafte;  for 
a  thing  may  be  true,  and  not  poffefs  one  atom  of  tafte.  The 
Dutch  and  Flemifh  pictures  are  true,  as  far  as  mere  imitation 
goes;  but  will  any  one  fay,  the  wretches  one  fees  in  fome 
of  Rembrant’s  works  are  tafty,  or  can  the  women  of  Rubens 
be  confidered  as  fuch  ;  yet  thofe  men  poffeffed  great  tafte  in 
colour,  chiaro-fcuro ,  Sic.  We  fhould  be  careful  of  miftaking 
tinfel  for  gold  ;  many  who  reprefent  kings,  do  it  by  a  great 
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difplayof  ornaments,  elfe  make  them  ftrut  and  dare,  or  have 
recourfe  to  a  crown  ;  where  the  greateft  profu.fi on  of  orna¬ 
ments  are  admiftible,  we  fhould  be  fparing  in  their  ufe,  for 
fear  of  making  that  fine  we  cannot  make  good.  Tafte  and 
genius  have  been  called  infpiration,  the  gift  of.  heaven,  and 
our  feelings  have  been  irritated  bv  mere  words,  that  have 
alarmed  and  benumbed  our  faculties ;  but  let  us  attend  to  the 
progrefe  of  our  own  minds,  and  we  ihall  find  that  our  tafte 
has  improved  in  proportion  to  our  induftry  to  acquire  know¬ 
ledge.  The  old  mailers  have,  in  their  turn,  been  held  up  as 
bugbears  to  frighten  young  artifts ;  the  Italian  writers  on  the 
arts  have  on  all  oqcafions  ufed  the  words  heavenly  and  d>viney 
till  they  have  operated  as  fcarecrows,  to  create  a  terror  in 
modern  painters,  many  of  whom  have  ceafecl  to  labour  as 
competitors.  We  fhould  never  fuppofe  the  mod  fublime  de¬ 
gree  of  perfection  has  been  attained ;  the  fact  is,  the  molt 
perfect  works  are  not  without  their  imperfections,  and,  while 
that  is  the  cafe,  there  is  room  to  improve  it.  M.  Angelo  is 
charged  with  heavinefs;  Raphael  as  being  dry,  and  p  o  tie  {ft  ng 
a  poor  chiaro-fcuro ;  Titian,  as  defective  in  drawing ;  and 
Parmegiano  as  making  his  figures  too  tall :  but,  while  thole 
confiderations  aCt  as  a  fpur  to  our  induftry,  we  are  bound  to 
venerate  them  for  the  great  catalogue  of  perfections  they  have 
made  us  heirs  to.  It  is  from  thefe  they  have  obtained  their 
renown,  the  imperfections  being  only  foils.  We  fhould 
never  forget  the  obligations  we  are  under  to  thofe  who  have, 
by  directing  our  ftudies,  introduced  us  to  the  arts ;  to  our 
parents  we  owe  our  being,  but  to  our  teachers  we  owe  the 
power  of  making  a  right  ufe  of  it,  a  matter  of  no  fmall  con- 
Sequence. 

Tafte  is  not  an  imaginary  Something,  depending  on  the 
accident  of  birth,  but  arifes  from,  and  is  immediately  con¬ 
nected  with,  a  found  judgment.  Were  there  not  in  art,  as 
in  every  thing  elfe,  a  ftandard  of  right  and  wrong,  all  opinion 
muft  be  capricious;  but  to  acquire  juft  notions  we  muft  ha¬ 
bituate  ourfelves  to  compare  and  digeft  our  thoughts,  be  well 
read  in  human  nature  as  connected  with  the  characters, 
manners,  paffions,  and  affeCtions  of  man ;  this,  with  fome 
knowledge  of  the  human  mind,  will,  in  time,  enable  us  to 
diftiaguifh  right  from  wrong,  which  conftitutes  the  true  prin¬ 
ciples  of  tafte.  We  muft  diftinguifh  real  from  apparent  truth 
in  our  purfuit.  Real  truth  does  not  depend  on  opinion,  it  is 
immutable,  fixed,  and  permanent,  and  in  it  muft  be  fought 
whatever  is  grand  and  beautiful.  Apparent  truth  depends  on 
fafhion,  and,  like  it,  is  fluctuating  and  uncertain  ;  it  may  be 
qonftdered  as  a  fort  of  impoftor,  for,  though  it  carries  with 
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it  the  appearance  of  fcience,  vet  is  far  from  having  any  true 
connexion  with  it.  Such  is  the  conftrained  air  and  ereft 
attitude  taught  in  dancing,  the  violent  aftions  ufed  in  thea¬ 
tres,  and  many  others  not  countenanced  by  nature,  but  de¬ 
pending  wholly  on  cuflom  for  fupport.  The  artift  muft  tread 
in  the  limple  path  of  nature,  and  leave  thofe  adventitious  and 
forced  airs  to  the  perfons  to  whom  they  belong,  the  dancing 
matter,  hair-drefler,  &c.  Unfortunately  there  is  a  fafliion 
in  art,  and  which  the  vulgar  would  attempt  to  force  upon  us. 
Whatever  is  flight,  crude,  or  undetermined,  is  all  the  rage, 
and  the  artifts  appear  to  be  falling  into  a  habit  of  painting 
without  form  r  that  decifion  obfervable  in  the  old  matters, 
and  which  is  infeparable  from  the  grand  ftyle,  is  aimed 
neglefted.  To  paint  for  what  is  termed  effeft  may  an- 
fwer  the  purpofe  of  the  idle,  the  ignorant,  and  thofe  who 
make  a  trade  of  the  art,  but  fuch  a  practice  will  not  fatisfy 
the  difeerning.  The  only  apology  the  artift  can  offer  is,  that 
he  muft  fifh  with  fuch  baits  as  will  take  :  unfortunately,  he 
does  not  live  to  paint,  but  paints  to  live.  Idle  Greeks  had 
a  great  advantage  over  the  moderns  in  having  philofophers  to 
judge  of  their  works,  and  dates  to  reward  them. 

We  muft  not  reject  works  of  art  becaufe  they  do  not  pof- 
fefs  the  firft  degree  of  tafte;  for  they  mav  be  taffy  though 
not  ranking  in  the  lirff  clafs ;  juft  as  we  fay  a  thing  is  i’weet, 
though  it  is  only  in  a  certain  degree  fo.  It  is  the  condition  of 
man  to  labour  much  to  obtain  little ;  this  fhould  make  us 
cautious  of  pronouncing  ha  ft  i  ly  on  works  of  art  s  none  are 
unexceptionable,  and  perhaps  there  are  but  few  from  which 
we  may  not  derive  forne  benefit. 

Of  the  various  degrees  of  tafte,  the  grand  confifts  in  the 
choice  of  objects  fuperior  to  the  common  (not  only  in  man 
but  in  nature),  a/id  in  the  omiffion  of  the  fubordinate  and 
trivial  parts.  Beautiful  tafte  fe lefts  the  beautiful  for  imita¬ 
tion.  An  union  of  the  grand  and  beautiful  will  form  the 
heft  and  molt  perfeft  tafte.  Mcannefs  of  tafte  expreffes 
d-iftinftly  all  the  trivial  and  little  parts  of  objects,  hence 
the  whole  becomes  little.  The  debated  or  corrupt,  de¬ 
lights  in  things  monftrous,  deformed,  and  uglv :  k  mav  be 
called  the  gmtefque,  and  the  praife  bellowed  on  it  fhould  be 
as  limited  as  the  views  of  the  artift.  Thofe  who  have  fuc- 
ceeded  molt  in  this  way,  have  been  praifed  by  the  ignorant 
in  proportion  to  the  uglmefs  of  the  objects  introduced  in 
their  works.  Great  and  noble  fpirits  will  ever  admire  the 
fublime  parts  of  creation,  while  the  rural  and  all  the  more 
humble  beauties  will  heft  affociate  with  the  domeftic  virtues. 

Little 


On  Painting*  12J 

Tattle  minds  will  ever  be  employed  in  the  purfuit  of  trifles^ 
while  the  elevated  foul  will  feize  mountains  in  its  grafp : 

Who  that  from  Alpine  heights  his  lab’ring  eye 
Shoots  round  the  wide  horizon  to  furvey 
INilus  or  Ganges  rolling  his  bright  wave 

Through  mountains,  plains,  through  empires  black  with  fhade, 

And  continents  of  fand,  will  turn  his  gaze 

To  mark  rite  windings  of  a  fcanty  riil 

That  murmurs  at  his  feet?  Akensioe. 

Wifdom  is  the  parent  of  tafte  and  virtue,  the  offspring  of 
tafte  is  pleafure — of  virtue,  happinefs.  A  man  without  tafte 
may  be  faid  to  be  without  piety,  as  by  not  feeling  he  is  in¬ 
capable  of  offering  that  praife  which  refults  from  an  admira¬ 
tion  of  the  beauties  of  creation;  he  has  a  natural  difrelifh  for 
what  is  good ;  he  becomes  the  enemy  of  all  the  world ;  he 
feels  not  for  a  relative,  a  friend,  or  fociety :  the  law  of  the 
land  is  his  gofpel,  and  his  attorney  regulates  his  coiffcience; 
he  lives  without  love,  and  dies  without  pity. 

We  have  two  ways  open  to  us  to  acquire  a  good  tafte;  the 
firft  and  moft  difficult  is  by  a  reference  to  nature,  the  fecond 
is  through  the  medium  of  art..  But,  as  the  former  would 
prove  too  difficult  a  tafk,  we  rnuft  therefore  firft  diligently 
apply  ourfelves  to  difeovex  it  in  the  works  of  the  moft  cele¬ 
brated  artifts,  and  thereby  fit  ourfelves  to  purfue  the  fame 
inquiry  in  nature. 

Befides  a  perfection  of  judgment,  we  have  alfo  a  truth  of 
hand  to  attain.  To  this  end,  having  feledted  an  objedt  worthy 
our  attention,  we  are  bound  to  imitate  it  with  all  the  fidelity 
we  are  mailers  of;  and,  as  each  matter  has  in  him  excel¬ 
lencies  not  to  be  found  in  any  other,  we  muft  avoid  a  par¬ 
tiality,  or  we  fhall  lofe  the  benefit  to  be  derived  from  them  all. 
Thus  we  fhall  obtain  a  mafs  of  information  not  to  be  derived 
from  any  particular  one.  Hence  the  benefit  refuUing  from 
viewing  galleries  of  pidtures,  as  the  various  matters  become 
corredtives  to  each  other,  and  truth  refults  from  their  general 
teflimony.  The  company  and  converfation  of  men  well  in¬ 
formed  in  the  arts  will  contribute  to  improve  our  tafte,  be- 
caufe  artifts  form  opinions  on  the  works  of  different  mailers 
according  to  their  peculiar  manner  of  thinking,  which  will 
naturally  furnifh  us  with  hints  which  we  did  not  attend  to, 
and  enable  us  to  enjoy  other  men’s  parts  and  reflections  as 
well  as  our  own.  Information  from  this  fource  mutt  not, 
however,  be  generally  expedled;  the  artifts  are  not  all  wife 
or  liberal ;  many  produce  an  effedt  without  knowing  the 
caufe,  fome  are  morofe  and  referved,  others  unwilling  to 

4  teach 
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teach  another  what  they  have  with  difficulty  learned,  aitcf 
jonie will  be  found  eafv  and  communicative. 

When  we  have  made  ourfelves  acquainted  with  the -beau¬ 
ties  of  art,  we  may  confider  ourfelves  *at  liberty  to  abb  on  our 
own  foundation  ;  but  we  are  bound  to  ffiow  in  our  works 
that  we  abb  from  an  impreffion  made  on  our  minds  by  na- 
rure,  or  we  {hall  never  excite  iimilar  fenfations  in  the  fpec- 
tator,  but  ultimately  fink  into  mere  manncrifts  or  imitators. 
A  general  likenefs  prevailing  through  the  whole  of  his  works 
mud  ftamp  the  artift  a  mannerift ;  we  mean  not,  however, 
fuch  a  fimilitude  as  may  happen  by  chance.  The  adoption 
of  a  grace  or  an  ornament,  by  no  means  implies  plagiarifm. 
If  they  are  introduced  with  fitnefS,  there  can  be  no  charge  of 
want  of  judgment.  This  is  very  different  to  ufing  a  vifible 
or  linking  part  of  a  compofition,  which  no  independent  fpirit 
would  (loop  to.  Reprefentations  of  antient  urns,  armour, 
coftumes,  buildings,  &c.,  will  be  of  more  value  to  the  ge¬ 
nuine  artift  than  even  the  fineft  hiftorical  or  other  compofi¬ 
tion.  A  knowledge  of  the  latter  he  ought  to  poffefs  before 
he  attempts  to  compofe,  and  the  utility  of  urns,  armour,  &c., 
will  be  obvious.  Falling  into  imitation  has  produced  what 
has  been  termed  the  Jchools ,  and  ultimately  proved  their 
ruin  ;  Nature  fufficiently  revenges  herfelf  on  thofe  who  neg- 
lebl  her. 

In  the  arts,  as  in  every  branch  of  ftudy,  the  firft  thing  we 
have  to  learn  is  what  others  have  done,  or,  in  other  words, 
the  prefent  ftate  of  human  knowledge.  Without  this  necef- 
fary  information  we  fit  all  ftand  as  children  only,  and  of  courfe 
our  improvement  will  be  but  (low;  befides,  we  {ball  have  the 
mortification  of  finding  our  imaginary  difcoveries  anticipated, 
and  our  labour  fruitlefs.  Another  advantage  will  refult  from 
fuch  an  inquiry,  the  learning  how  much  experience  is  within 
the  reach  of  diligence. 

Imitation  is  the  firft  part  of  painting,  the  fecond  is  a  judi¬ 
cious  felebbion  ;  but  even  in  the  imitative  part  we  mult  cau- 
tioufiy  {hun  objebbs  deformed  and  bale  if  we  hope  to  poffefs 
the  firft  tafte,  and  only  copy  fuch  as  will  teach  us  greatnefs, 
beauty,  or  accuracy.  Such  a  condubb  will  enable  us  to 
reflebb  with  wifdom,  and  alfo  to  difeover  the  caufe,  or  from 
whence  arife  thofe  perfeblions  by  which  wre  arc  moved.  If 
in  the  courfe  of  our  inquiry  we  find  a  perfection  prevail 
through  the  whole  of  an  artift’s  works  fo  as  to  become  a 
character,  we  may  depend  on  it  that  was  the  kind  of  per¬ 
fection  fought  by  the  matter  5  as  in  M.  Angelo,  greatnefs  of 
ftyle,  knowledge  of  the  figure}'  and  forefhortcmng;  in  Ra- 
iij.'w  .  f  phacl. 
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plrad,' expreffiori,  composition,  and  fine  drapery  ;  In  Titian, 
colouring;  in  Parmegiano,  grace ;  in  R 11  bens,.. fine  cJriaro- 
fcuro ,  &c.  Among  the  Britifh  artifis  we  may  confuit  Rey¬ 
nolds  for  grace,  colour,  and  a  fine  chiaro- fcuro  \  and  in  land- 
fcape,  (he  great  Wilfon,  Gainfborough,  and  Barret,  and  the 
works  of  many  juftly  celebrated  living  artifis.  Much  will 
depend  on  induftry ;  if  we  fee  a  grace  or  beauty  in  a  matter 
we  mud  endeavour  to  make  it  our  own,  not  merely  by  copy¬ 
ing  it,  but  by  inveftigating  its  caufe,  in  which  we  ihall  be 
helped  by  imitation.  If  a  compofition  fir  ikes,  a  fkeitch  of  the 
whole  may  be  made  ;  fo  of  the  general  difpofition  of  the  co¬ 
louring;  for,  after  a  certain  facility  of  hand  is  obtained,  we 
mud  depend  on  our  own  exertions ;  therefore  laboriouily 
copying  great  compofitions  would  be  only  lofs  of  time.  Stu¬ 
dies  from  particular  parts  may  be  made,  fuch  as  are  remark¬ 
able  for  fome  peculiar  excellence;  for,  unfortunately,  the  heft 
works  have  much  of  common-place  matter  in  them.  From 
what  has  been  obferved  it  will  be  evident  we  mull,  in  the 
firll  inftance,  either  go  to,  or  fuffer  ourfelves  to  be  guided  to 
thofe  w’orks  of  art  time  has  damped  a  value  on,  as  it  is  eafier 
to  learn  from  that  in  which  the  choice  is  already  made,  re¬ 
membering  till  wre  can  go  alone  we  rauft  depend  on  the  opi¬ 
nions  of  others.  But.  the  ultimate  end  of  our  inquiry  mud 
be  that  independence  rejultmg  from  acting  on  an  original 
principle ,  or  feeking  thofe  perfections  in  nature  with  which 
art  abounds,  or,  in  other  words,  giving  thofe  energies  to  the 
foul  that  leave  it  to  adt  free  of  all  reftraint. 


XXII.  On  Bafaltes  *. 

Th  at  the  Giants’  Caufeway,  fituate  near  the  northern 
extremity  of  the  county  of  Antrim,  is  one  of  the  greatefi 
natural  curiofities,  not  only  in  Ireland,  but  on  the  furface  of 
this  globe,  has  long  been  acknowledged.  It  will  therefore, 
I  doubt  not,  gratify  your  readers  to  communicate  to  them 
fome  curious  remarks  on  the  different  opinions  of  naturalifis 
concerning  the  formation  of  the  Giants’  Caufeway,  with 
w’hich  the  writer  of  this  letter  has  been  favoured  by  a  gen¬ 
tleman  of  diftinguifhed  learning  and  abilities,  who  has  long 
made  this  wonderful  production  of  nature  the  object  of  bis 
diligent  inveftigation,  and  has  difeovered  properties  in  it 
which  had  efcaped  former  obfervers,  not  excepting  4he  late 
ingenious  Dr,  William  Hamilton,  whofe  <c  Letters  concern- 

*  From  the  Helfaft  News-letter.- 
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mg  the  Northern  Coaft  of  the  County  of  Antrim/'  tj qc, 
have  fo  much  merits  as  muft  greatly  aggravate  our  concern 
for  his  untimely  fate*. 

It  will  alfo,  no  doubt,  afford  great  pleafure,  both  to  philo- 
fophers  and  men  of  tafte,  to  learn  that  a  very  exaCt  delinea¬ 
tion  of  this  great  natural  curiolity,  painted  in  a  capital  ftyle* 
has  been  fmifhed  by  Mr.  Thomas  Kobinfon,  now  in  Belfafty 
whofe  line  picture  of  the  battle  of  Ballynahinch,  at  prefent 
in  poffeffion  of  the  marquis  of  Hertford,  was  fo  much  ad¬ 
mired  *  In  this  picture  of  the  Giants’  Caufeway,  Mr.  Ro- 
binfon  has  not  only  done  jullice  to  its  piCturefque  and  ftu- 
pendous  forms,  but  has  paid  particular  attention  to  fome 
Striking  peculiarities  in  its  ftruCture,  deferring  the  notice  of 
men  of  fcience. 

To  the  following  remarks  I  fhall  prefix  extracts  from  the 
account  or  defcription  given  by  Dr.  Hamilton  in  his  Letters* 
part  ii.  p.  26  : 

66  The  Giants’  Caufeway  is  generally  defcribed  as  a  mole 
or  quay-,  projecting  from  the  bate  of  a  fteep  promontory  fome 
hundred  feet  into  the  fea,  and  is  formed  of  perpendicular  pil¬ 
lars  of  bafaltes,  which  Hand  in  contaCt  with  each  other,  ex¬ 
hibiting  a  fort  of  polvgon  pavement,  fomewhat  refembling 
the  appearance  of  a  folid  honeycomb.  The  pillars  are  irre¬ 
gular  prifms  of  various  denominations,  from  three  to  eight 
tides  f ;  but  the  hexagonal  columns  are  as  numerous  as  all 
the  others  put  together. 

C(  On  a  minute  infpection,  every  pillar  is  found  to  be  fe-^ 
parable  into  feveral  joints,  whofe  articulation  is  neat  and 
compaCl  beyond  expreffion,  the  convex  termination  of  one 
joint  always  meeting  a  concave  focket  in  the  next;  befides 
which,  the  angles  of  one  frequently  (hoot  over  thofe  of  the 
other,  fo  that  they  are  completely  locked  together,  and  can 
never  be  feparated  without  a  fracture  of  thefe  parts. 

u  The  tides  of  each  column  arc  unequal  among  themfelves, 
but  the  contiguous  tides  of  adjoining  columns  are  always  of 
equal  dimenfions,  fo  as  to  touch  in  all  their  parts. 

(i  But  it  is  not  here  that  our  admiration  fhould  ceafe : 
whatever  the  procefs  was  by  which  Nature  produced  that 
beautiful  and  curious  arrangement  of  pillars  fo  conipicuous 
about  the  Giants’  Caufeway,  the  caufe,  far  from  being  limited 
to  that  fpot  alone,  appears  to  have  extended  itfelf  through  a 
large  traCt  of  country  in  every  direction;  infomuch  that  many 

He  was  murdered  by  a  mob  of  allaihns  in  1797,  with  circumftances 
of  uncommon  cruelty. 

t  Since  Dr.  Hamilton  wrote,  a  few  columns  have  been  found  of  even 
nine  Tides. 

of 
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hi  the  common  quarries,  for  feveral  miles  around,  feem  to  be 
only  abortive  attempts  towards  the  production  of  a  Giants" 
Caufeway 

I  (hall  now  fubjoin  the  promifed  remarks,  which  are  fo 
original  and  fatisfaCtory,  that  every  judicious  reader  will  join 
with  the  writer  of  this  letter,  in  hoping  that  they  will  be 
refumed  and  given  to  the  public  in  a  more  extended  form  ; 
and  let  me  add  that  the  teftimony,  of  fo  accurate  a  judge, 
of  the  correCtnefs  of  Mr.  Robinfon’s  delineation,  will  raife  it 
high  in  the  opinion  of  perfons  of  fcience  f .  A.  E. 

Remarks  on  the  Accounts  given  hy  Natural  fs  of  the  Giants' 

Caufeway . 

The  bafaltic  pillars  which  in  the  laft  thirty  years  have 
been  difcovered  in  various  parts  of  France  and  Germany,  and 
the  Hebrides,  have  excited  much  attention,  and  occasioned 
many  controversies  among  modern  naturalifts. 

The  Giants’  Caufeway  was  the  firft  affeinblage  of  fuch 
pillars  that  attracted  notice,  and  is  ftill  admitted  by  all  to  be 
the  neateft  and  moft  perfect  group  hitherto  difcovered ;  but 
in  point  of  magnificence,  the  particular  fpot  called  the  Giants’ 
Caufeway  is  inferior  to  many  others  on  the  fame  coaft.  Mr. 
Pennant  probably  knew  of  no  other  columns  in  the  north  of 
Ireland  when  he  pronounced,  that  c<  bafalt  pillars  in  Staffa 
far  exceed  the  Irifh  in  grandeur.”  He  was  little  aware  that 
our  bafaltic  country,  and  efpecially  our  coaft,  exhibits  many 
miles  of  vaft  perpendicular  precipices,  lined  with  bafalt  co¬ 
lumns,  in  parallel  ranges,  with  a  magnificence  unrivalled  in 
any  other  part  of  the  world. 

The  colonade  at  Fairhead,  on  the  coaft  of  Antrim,  is 
proved,  in  Nicholfon’s  Philofophical  Journal  for  December 
1801,  far  to  exceed  Staffa  in  grandeur ;  its  columns  being 
each  250  feet  long;  that  is,  near  five  times  as  long  as  the 
talleft  pillars  at  Staffa. 

Nor  is  our  fuperioritv  confined  to  the  grandeur  alone ;  our 
towering  and  extenfive  precipices  difclofe  to  the  naturalift  the 
materials  and  arrangement  of  the  ftrata  of  which  this  country 

Appearances  of  the  tame  kind  have  occurred  forty  miles  diftant,  near 
Dromore,  in  a  quarry  in  the  bifhop’s  demefne  land,  which  is  beyond  the 
limits  marked  in  Dr.  Hamilton’s  map  of  the  bafalt  country  annexed  to 
his  letters.  The  country  people  here  and  in  the  north  of  England,  and 
even  naturalifts  in  Scotland,  ufe  the  term  wbin-Jione  as  fynonymous  to 
bafalt.  Porphyry,  I  prelume,  is  only  another  name  for  it. 

f  This  picture  is  to  be  dilpofed  of  by  raffle  to  one  hundred  fubferibers 
at  one  guinea  each,  of  which  near  ninety  have  given  their  names,  Mr. 
Robinfon  is  a  native  of  Windermere  in  Weftmoreland,  and  was  a  pupil  of 
Romney’s.  Of  the  poetical  talents  of  him  and  his  infant  fon,  fee  the  Gen¬ 
tleman’s  Magazine  for  February  laft,  P-  156, 
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Is  compofed,  difplaying  a  variety  of  the  bafalt,  of  different 
forms  and  of  a  different  principle  of  conftruCtion,  internal 
and  external ;  fucft  as  is  not  met  with  or  not  noticed  in  any 
other  part  of  the  world. 

As  we  row  along  the  bafe  of  thefe  ftupendous  fagades,  we 
enjoy  a  fcenery  magnificent  beyond  defcription,  and  drfcover 
many  curious  circumftances  which  have  hitherto  efcaped  the 
notice  ot  natural  ills  :  I  will  mention  one. 

The  Giants’  Ca  life  way,  compared  by  Dr.  Hamilton  to  a 
mole  or  quay,  and  fuppofed  by  Meffrs.  Defmareft  and  Rafpe 
to  be  a  jet  or  current  of  lava  running  into  the  fea  from  the 
bafe  of  a  volcanic  hill,  now  appears  to  be  a  part  of  one  of 
the  original  ftrata  of  our  globe,  placed  at  its  interfedlion  with 
the  plane  of  the  fea.  This  ftratum  is  forty-four  feet  thick, 
and  entirely  compofed  of  bafalt  pillars  of  that  length:  it  is 
inclined  to  the  horizon  in  a  fmall  angle,  and,  when  traced 
from  the  caufeway  eaftward,  afcends  obliquely  along  the  face 
of  the  precipice.  It  culminates  at  the  diftance  of  about  a 
mile  from  the  caufeway  :  Its  upper  furface  is  now  elevated 
near  250  feet  above  the  furface  of  the  fea  :  proceeding  eaft- 
ward,  it  dips  and  finally  emerges  at  Portmoon,  two  miles  eaff 
from  the  caufeway,  forming  at  its  immerfion  the  vafes  of  two 
beautiful  conical  iflands. 

Magnificent  as  the  colonades  may  be  fuppofed,  which  this 
ftratum  difplays  in  fo  extenfive  a  courle  acrofs  the  face  of 
thefe  mighty  precipices,  they  are  by  no  means  our  fined; ; 
the  ftratum  next  but  one  above  this  is  eleven  feet  thicker, 
and  of  courfe  the  pillars,  of  which  it  alfo  is  entirely  eom- 
pofed,  are  fifty-five  feet  each,  and  its  extent  is  fomewhat 
greater  than  the  former.  The  intermediate  ftratum  is  com¬ 
pofed  of  another  variety  of  bafalt,  prifmatic,  but  not  co¬ 
lumnar  :  this  is  fifty -four  feet  thick. 

The  Giants7  Caufeway  ftratum,  where  it  attains  its  greateft 
height,  is  the  eighth,  counting  from  the  fea ;  all  the  lower 
ones  emerge  in  fucccffion  as  we  approach  Portmoon ;  and, 
where  this  ftratum  finally  emerges,  it  has  eight  over  it,  four 
ot  them  columnar,  the  pillars  being  of  very  different  lengths, 
determined  by  the  thicknefs  of  the  ftratum.  But  in  each 
feparate  ftratum  the  diameters  of  the  pillars,  and  the  perfec¬ 
tion  or  imperfection  of  their  confiruCtion,  appear  pretty  much 
the  fame,  while  the  whole  mafs  of  the  ftrata  are  fteadily  pa¬ 
rallel  to  each  other. 

When  I  laft  fummer  found  at  the  Giants*  Caufeway  an 
Ingenious  and  rifing  artift,  Mr.  Robinfon,  whom  I  knew  to 
be  highly  favoured  by  my  friend  the  bifihop  of  Dromore, 
employed  to  make  a  drawing  of  it,  I  at  firft  thought  I  would 

have 
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have  direded  him  to  parts  of  the  coaft,  which  would  have 
afforded  him  fubjeds  of  greater  beauty  as  well  as  novelty. 
But,  upon  reflection,  I  think  he  has  made  the  belt  choice., 
as  the  name  of  the  Giants’  Caufeway  will  probably  excite  an 
attention  to  the  fubjed  and  the  artift,  which  more  ftupendous 
feenery  could  not  have  procured  with  fueh  as  had  not  feen  it. 
It  remains,  then,  to  relate  a  few  particulars  belonging  to  this 
wonderful  production  of  nature,  and  to  give  a  brief  ftatement 
of  the  controverfies  to  which  it  has  given  rife  among  modern, 
naturalifts. 

The  Giants’  Caufeway  has  been  often  compared  to  a 
honeycomb,  which  it  certainly  refembles  much  ;  but  accu¬ 
rate  obfervers  find  a  very  ft r iking  difference  between  their 
component  prifms.  The  powers  of  the  bee  feem  to  be  li¬ 
mited;  he  can  conftrud  his  cell  of  no  other  figure  than  a 
regular  hexagon,  that  is,  with  fix  fides. 

Mathematicians  well  knowr  that  the  hexagon  is  the  only 
regular  figure  (with  more  fides  than  four),  of  Which  a  number 
put  together  completely  fill  up  fpace. 

Yet  it  appears  that  in  the  Giants’  Caufeway,  the  fpace  is 
completely  filled  without  any  inch  limitation,  figures  of  every 
number  of  fides  from  three  to  eight  (as  Dr.  Hamilton  .ob¬ 
serves)  being  intermixed,  yet  the  fpace  is  as  accurately  filled 
up  as  in  the  honeycomb,  and  fo  clofely  as  to  hold  water 
when  a  hollow  in  the  furface  Puffers  it  to  colled. 

The  extreme  regularity  of  the  Giants’  Caufeway  pillars  has 
much  embarraffed  naturalifts :  feme  aferibe  their  regularity 
to  cryftallization ;  but  the  celebrated  Mr.  Kirwan  has  fhown 
that  in  many  particulars  thefe  prifms  differ  from  all  known 
cryftals. 

Some  modern  philofophers  follow  the  opinion  of  a  French 
naturalift,  a  M.  Defmareft,  who  fuppofed  the  Giants’  Caufe.- 
way  to  be  of  volcanic  origin,  and  that  its  regular  prifms  were 
formed  in  the  currents  of  lava  as  they  cooled.  To  this  it  has 
been  ftrongly  objeded  that  fimilar  figures  have  not  been  found 
in  the  currents  of  any  known  volcano. 

Dr.  Hamilton  and  M.  Monnet  allege  that  thefe  prifms 
were  formed  in  the  heart  of  the  volcano,  at  the  bottom  of  its 
crater,  and  that  we  muft  w>ait  until  the  mountain  decays  be¬ 
fore  we  can  difeover  them. 

But  they  cannot  have  been  formed  there,  as  regular  bafalt 
prifms  abound  on  the  tops  of  mountains,  and  alfo  feveral 
ranges  of  them  aie  found  placed  alternately  one  over  the  other, 
forming  accumulations  many  ft  rata  deep  and  moft  regularly 
difpofed,  which,  had  they  been  in  the  crater  of  a  volcano, 
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muft  have  all  melted  into  one  mafs;  befides,  thefe  gentlemen 
make  us  wait  too  long  for;  proof. 

Mr.  Rafpe,  obferving  that  the  Giants’  Caufeway  ran  into 
the  fea,  and  conceiving  it  to  be  a  current  of  lava,  fuppofed 
that  fome  unknown  quality  in  the  fait  water,  together  with 
the  fudden  cooling,  occafioned  the  material,  of  which  it  was 
compofed,  to  affume  regular  forms. 

But  many  currents  of  lava  have  been  found  in  different 
parts  of  the  world  running  into  the  fea,  while  prifms,  like 
thofe  at  the  Giants’  Caufeway,  have  not  been  obferved  at 
any  of  them. 

An  attentive  examination  of  our  coaft  {hows  the  weaknefs 
of  Mr.  Rafpe’s  theory,  though  warmly  adopted  by  M.  Do¬ 
lour  ieu  ;  for,  although  bafalt  pillars  and  colonades  abound  in 
the  faces  of  our  precipices  hanging  over  the  fea  for  twenty 
miles,  yet  columnar  bafalt  comes  into  contact  with  the  fait 
water  but  in  three  points ;  to  wit,  the  two  interf'eClions  of 
the  Giants  Caufeway  ftratum  mentioned  above,  and  at  Car- 
rickarede,  five  miles  eaftward. 

Dr.  Hutton,  adhering  to  the  igneous  fyftem,  but  giving 
lip  the  ufual  mode  of  producing  lava  by  volcanic  eruption, 
affirms  that  all  bafalt  (the  ftone  of  which  the  Giants’  Caufe- 
tvay  is  formed)  is  lava,  firft  fufed,  and  then  confolidated  in 
the  bowels  of  the  earth,  whence  it  was  elevated  to  its  fur- 
face,  and  to  the  tops  of  our  mountains,  by  the  expanfive 
force  of  fubterranean  fire. 

Wild  as  this  fafhionable  theory  muff  appear,  and  contrary 
to  all  probability,  it  is  alfo  unfupported  by  any  fpecies  of  proof, 
and  contradicted  by  faCts  in  every  part  of  this  country  ;  for, 
inftead  of  the  difiocation  and  contortion  of  the  ftrata,  which, 
according  to  his  theory,  he  fa\s,  we  muft  expeCt,  (Edin¬ 
burgh  TranfaCtions,  vol.  i.  p.  265,)  and  inftead  of  finding 
them,  as  he  fays  we  do,  in  every  poffible  pofition,  from 
horizontal  becoming  vertical,  from  continuous  broken  and 
feparated  in  every  poffible  direction,  from  a  plane  bent  and 
doubled,”  nothing  can  exceed  the  regularity  with  which  the 
ftrata  are  difpofed  over  the  whole  face  of  this  bafalt  country, 
nor  does  their  fteady  parallelifm  feem  ever  to  be  difturbed. 

♦  I 'hough  bafalt  has  for  a  long  time  been  pretty  generally 
confidered  as  a  volcanic  production,  yet  more  accurate  mo¬ 
dern  obfervers  have  dilcovered  many  circumftances  which 
ffiow  it  never  could  have  been  in  fufion;  for  inftance, 

All  lavas  abound  with  air-holes,  while  not  a  fingle  cavity 
is  to  be  found  in  any  of  our  bafalts,  except  what  are  men¬ 
tioned  below. 
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All  lavas  are  accompanied  by  fcoria,  not  a  particle  of 
which  is  to  be  found  at  the  Giants’  Caufeway,  or  any  where 
on  our  coaft  *. 

Currents  of  lava  are  ftated  by  Sir  William  Hamilton, 
Ferber,  and  Spalanzani,  always  to  vary  in  their  denfity, 
their  materials  being  generally  arranged  according  to  their 
fpecific  gravities  :  thus,  at  the  bottom  compact  lava,  then 
cellular  lava,  then  fcoria,  laftly  cinders  and  volcanic  afhes. 
Now,  if  bafalt  be  of  volcanic  origin,  our  ftrata  muft  be  cur¬ 
rents  of  lava,  of  courfe  fhould  be  governed  by  the  fame  rule; 
inftcad  of  which,  every  bafalt  ftratum  here  is  of  uniform  den- 
ftty  and  uniform  material  from  top  to  bottom. 

Marine  fhells  and  their  impreffions  have  lately  been  difco- 
vered  in  fome  of  our  bafaltsf:  this  proves  they  never  were  in 
fufion,  as  fuch  fubftances  calcine  and  turn  into  lime  with  a 
very  moderate  heat. 

Bafalt  pillars  have  alfo  been  lately  found  with  cavities  filled 
with  frefh  water;  a  fabt  incompatible  with  igneous  fufion  %. 

Mr.  Kirwan  derives  every  thing  from  aqueous  folution; 
and  fays,  that  the  material  of  which  our  caufeway  is  formed 
was  fplit  into  columns  by  defecation. 

Eminent  as  this  great  man  undoubtedly  is  in  the  chemical 
and  mineralogical  branches  of  natural  hiftory,  yet  on  this 
fubjebl  his  theory  feems  to  be  as  infufficient  as  thofe  of  any 
of  his  predeceffors ;  for  his  fyftem  does  not  account  for  the 
delicate  articulations  of  our  pillars,  by  far  the  moft  curious 
circumftance  attending  them,  and  moft  happily  exhibited  ill 
different  points  of  view  in  the  prefent  picture. 

This  theory,  too,  is  incompatible  with  the  different  ranges 
or  ftrata  of  pillars  placed  on  one  another  with  folid  rock  be¬ 
tween  them. 

But,  above  all,  it  is  contradicted  by  fact,  our  pillars  being 

Some  travellers  have  thought  they  obferved  veftiges  of  fire  and  fcoria 
of  iron;  but,  if  they  had  broke  the  ftones,  they  would  have  found  they 
had  been  deceived  by  the  exterior  appearance,  and  that  the  internal  ftruc- 
ture  was  incompatible  with  any  fuch  principle.  Some  ftones  which  have 
been  picked  up  on  our  coaft  have  been  produced  as  exhibiting  real  marks 
of  fire  ;  but  thefe  had  been  ufed  in  forming  hearths  for  the  burning  of  kelp! 

t  Thefe  had  not  been  difeovered  when  Dr.  Hamilton’s  book  was  pub- 
lilhed. 

£  That  fuch  water  could  not  poftibly  have  got  through  any  chinks  or 
clefts  between  the  bafalt  columns  will  be  fhown  below ;  for  nothing  can 
be  more  compadt  and  clofely  joined,  fo  as  not  to  admit  the  minuteft  in¬ 
terval.  Indeed,  this  water  is  always  found  as  a  kind  of  nucleus,  within 
the  moft  compact  part  of  the  ftone,  and  inclofed  in  a  glazed  covercle  or 
gloffy  fhell,  which  feems  to  have  formed  its  nidus  from  the  firft  formation 
of  its  ftony  bed. 
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in  clofe  contact  with  each  other,  as  appears  by  their  furface 
holding  water;  whereas,  bad  they  been  formed  by  their  fub- 
dance  fplitting  on  deficcation,  great  intervals  mu  ft  have  ex¬ 
ited  between  them. 

From  all  this  it  mud;  appear  that  philofophers  have  not 
yet  difcovered  the  procefs  adopted  by  nature  in  the  conftruc- 
tion  of  this  beautiful  and  dupendous  work;  but,  though  we 
cannot  penetrate  the  fecret  of  her  operations,  it  is  with  plea- 
fure  we  admire  her  magnificence,  efpecially  when  joined  to 
the  mod.  confummate  neatnefs ;  and  where  are  both  fo  abun¬ 
dantly  difplayed  as  at  the  Giants’  Caufeway  and  its  vicinity? 
The  toils  of  a  journey  are  amply  repaid  by  the  contemplation 
of  fuch  wonderful  objects;  and  to  thofe  who  are  too  didant 
for  fuch  an  expedition,  Mr.  Robinfon’s  fine  picture,  finished 
on  the  fpot,  and  how  at  iBelfad,  \Vill  give  a  better  idea  of  the 
Giants’  Caufeway,  and  its  towering  promontories,  than  any 
thing  of  the  kind  yet  attempted.  W.  R. 


XXIII.  Experiments  and  Qbfervations  on  certain  Stony  and 
Metalline  Subjlances  which  at  different  Times  are  f aid  to 
have  fallen  on  the  Earth  ;  alfo  on  various  Kinds  oj  Native 
Iron .  By  Edward  Howard,  Efq.  F.  R.S. 

[Continued  from  p.  31.J 

It  remains  for  me  to  fpeak  of  a  fubflance  mentioned  in  the 
Eithophylacium  Bornianum ,  part  i.  p.  125,  defcribed  thus: — 
Ferrum  retra£lorium,  granulis  nitentibus,  matrice  viref- 
centi  immixtis,  (Ferrum  virens  Lion.,)  cujus  frajrmenta,  ab 
unius  ad  vigenti  ufque  librarian  pondus,  cortice  nigro  fcorU 
aceo  circumdata,  ad  Plann,  prope  Tabor,  circuli  Bechinenfis 
Bohemiae,  paffim  reperiuntur.” 

The  iron  thus  defcribed  is  moreover  made  remarkable  bv 
a  note  *,  which  obferves,  that  credulous  people  aflert  it  to 
have  fallen  from  heaven,  during  a  thunder  dorm,  on  the 
3d  of  July  1753. 

I  he  collection  of  baron  Born,  it  is  well  known,  has  a 
place  in  the  cabinet  of  the  right  horn  Charles  Greville,  who, 
from  the  ededt  produced  by  comparing  the  hidories  and  druc- 
ture  of  the  Italian  and  Yorkdiire  dones  with  the  defcription 
of  this  iron,  was.  induced  to  fearcb  the  colledtion  of  Born, 
where  he  difcovered  the  very  fubdance  ailerted  to  have  fallen 

Quae  (fragment?)  3  Julii,  anni  1753?  inter  tonitrua,  e  coelo  pluiffe 
creduliores  quidam  a  lie  runt. 
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oa  the  3d  of  July  T733.  How  far  thefe  four  fubftances  have 
refemblance  to  each  other,  it  will  loon  appear  not  to  be  my 
province  to  anticipate. 

The  prefident  having  done  me  the  honour  to  fubmit  his 
fpecimens  of  the  Yorkmire  and  Italian  Hones  to  my  exami¬ 
nation,  I  became  indebted  to  Mr.  Greville  and  Mr  Williams 
for  a  timilar  diftindtion  :  and,  being  thus  poffeffed  of  four 
f ub fiances,  to  all  of  which  the  fame  origin  had  been  attri¬ 
buted,  the  neceffity  of  defcribing  them  mineralogically  did 
not  fail  to  prefent  itfelf.  To  execute  this  talk,  no  one  could 
be  more  eager,  and  certainly  no  one  better  qualified,  than 
the  count  de  Bournon.  He  has  very  obligingly  favoured  me 
with  the  following  defcriptions. 

Miner alogical  Defcription  of  the  various  Stones  faid  to  have 
fallen  upon  the  Earth .  By  the  Count  de  Bournon ,  E.R.S, 

The  flones  I  am  about  to  defcribe  are  not  of  any  regular 
fbape;  and  thofe  which  were  found  in  an  entire  Hate,  that 
is,  thofe  which  had  not  been  broken,  either  by  their  fall  or 
otherwife,  were  entirely  covered  with  a  black  cruft,  the  thick- 
11  efs  of  which  was  very  inconfiderable. 

Idle  (tones  which  fell  at  Benares  are  thofe  of  which  the 
mineralogical  charadters  are  the  moft  ftriking:  I  (ball  there¬ 
fore  begin  the  following  defcription  with  them ;  and  (hall 
afterwards  make  ufe  of  them,  as  ohjedis  of  comparifon,  in 
defcribing  the  others. 

■  t 

Stones  from  Benares. 

Thefe  ftones,  as  well  as  the  others  defcribed  in  this  paper, 
whatever  may  be  their  ftze,  are  covered  over  the  w7hole  ex¬ 
tent  of  their  furface  with  a  thin  cruft  of  a  deep  black  colour  : 
they  have  not  the  fmalleft  glofs  ;  and  their  furface  is  fprinkled 
over  with  fmall  afperilies,  which  caufe  it  to  feel,  in  fome 
meafure,  like  fhagreen,  or  fifh-fkin. 

When  thefe  ftones  are  broken,  fo  as  to  fhow  their  internal 
appearance,  they  are  found  to  be  of  a  grayifli  afh  colour; 
and  of  a  granulated  texture,  very  fimilar  to  that  of  a  coarfe 
grit-ftone :  they  appear  evidently  to  be  compofed  of  four 
different  fubftances,  which  may  be  eafily  diftinguiftied  by 
making:  ufe  of  a  lens. 

One  of  thefe  fubftances,  which  is  in  great  abundance,  ap¬ 
pears  in  the  form  of  fmall  bodies,  fome  of  which  are  per- 
fedtly  globular,  others  rather  elongated  or  elliptical.  They 
are  of  various  fizes,  from  that  of  a  fmall  pin’s  head  to  that  of 
a  pea,  or  nearly  fo;  fome  of  them  however,  but  very  few, 
are  of  a  larger  ftze.  The  colour  of  thefe  fmall  globules  is 
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gray,  fometimes  inclining  very  much  to  brown;  and  they 
are  completely  opaque.  They  may,  with  great  eafe,  be 
broken  in  all  directions :  their  fraCture  is  conchoid,  and 
fhows  a  fine,  fmooth,  compaCt  grain,  having  a  fmall  degree 
of  luftre,  refembling  in  fome  meafure  that  of  enamel.  Their 
hardnefs  is  fuch,  that,  being  rubbed  upon  glafs,  they  a&  upon 
it  in  a  flight  degree;  this  aCtion  is  fufficient  to  take  off  its 
polifh,  but  not  to  cut  it :  they  give  faint  fparks  when  ftruck 
with  fteeh 

Another  of  thefe  fubftances,  is  a  martial  pyrites,  of  an  in¬ 
determinate  form  ;  its  colour  is  a  reddifh  yellow,  {lightly  in¬ 
clining  to  the  colour  of  nickel,  or  to  that  of  artificial  pyrites. 
The  texture  of  this  fubftance  is  granulated,  and  not  very 
itrongly  conne&ed :  when  powdered,  it  is  of  a  black  colour. 
This  pyrites  is  not  attraClable  by  the  magnet;  and  is  irregu¬ 
larly  diftributed  through  the  fubftance  of  the  ftone. 

The  third  of  thefe  fubftances  conftfts  in  fmall  particles  of 
iron  in  a  perfe&ly  metallic  ftate,  fo  that  they  may  eafily  be 
flattened  or  extended  by  means  of  a  hammer.  Thefe  par¬ 
ticles  give  to  the  whole  mafs  of  the  ftone  the  property  of 
being  attractable  by  the  magnet;  they  are,  however,  in  lefs 
proportion  than  thofe  of  pyrites  juft  mentioned.  When  a 
piece  of  the  ftone  was  powdered,  and  the  particles  of  iron 
feparated  from  it,  as  accurately  as  poffible,  by  means  of  a 
magnet,  they  appeared  to  compofe  about  T-Joth  of  the  whole 
weight  of  the  ftone. 

The  three  fubftances  juft  defcribed  are  united  together  by 
rpeans  of  a  fourth,  which  is  nearly  of  an  earthy  confidence. 
For  this  reafon,  it  is  eafy  to  feparate,  with  the  point  of  a 
knife,  or  even  with  the  nail,  the  little  globular  bodies  above 
mentioned,  or  any  other  of  the  conftituent  parts  of  the  ftone 
■we  may  will)  to  obtain.  Indeed  the  ftone  itfelf  may  readily 
be  broken  merely  by  the  action  of  the  fingers.  The  colour 
of  this  fourth  fubftance,  which  ferves  as  a  kind  of  cement 
to  unite  the  others,  is  a  whitifh  gray. 

The  black  cruft  with  which  the  furface  of  the  ftone  is 
coated,  although  it  is  of  no  great  thicknefs,  emits  bright 
fparks,  when  ftiuck  with  fteel :  it  may  be  broken  by  a  ftroke 
with  a  hammer,  and  feems  to  poffefs  the  fame  properties  as 
the  very  attractable  black  oxide  of  iron.  This  cruft  is,  how¬ 
ever,  like  the  fubftance  of  the  ftone,  here  and  there  mixed 
with  fmall  particles  of  iron  in  the  metallic  ftate  :  they  may 
pafi!y  be  made  vifible  by  palling  a  file  over  the  cruft,  as  they 
then  become  evident  on  account  of  their  metallic  luftre.  This 
is  more  particularly  the  cafe  with  refpeCt  to  the  cruft  of  thofe 
fton.es  which  remain  to  be  ipentioned,  they  being  much 

more 
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more  rich  in  iron  than  that  T  have  juft  defcribed ;  a  circum- 
hance  I  think  it  needlefs  to  repeat  in  the  following  descrip¬ 
tions  of  them.  The  hone  now  treated  of,  does  not,  when 
breathed  upon,  emit  an  argillaceous  fmell :  the  fame  remark 
may  be  applied  to  all  the  others. 

The  Specific  gravity  of  this  hone  is  3353. 

Slone  from  Yorhfhlre. 

This  hone,  the  conftituent  parts  of  which  are  exactly  the 
fame  as  thofe  of  the  hones  from  Benares,  differs  from  them, 
however, 

Firh,  In  having  a  finer  grain. 

Secondly,  That  the  fubhance  defcribed  as  being  in  the 
form  of  Small  globular  or  elliptical  bodies,  is  not  fo  con- 
ftantly  in  thofe  forms,  but  is  alfo  found  in  particles  of  an 
irregular  Shape ;  a  circumltance  that  is  not  met  with  in  the 
other  ffones  :  thefe  bodies  are  likewife,  in  general,  of  a 
Smaller  fize. 

Thirdly,  The  proportion  of  martial  pyrites,  which  has 
precifely  the  fame  characters  as  that  in  the  hones  from  Be¬ 
nares,  is  lefs ;  on  the  contrary,  that  of  the  iron  iii  the  me¬ 
tallic  hate  is  much  greater.  The  quantity  I  was  able  to  Se¬ 
parate  by  means  of  the  magnet,  appeared  to  me  to  compofe 
about  eight  or  nine  parts,  in  one  hundred,  of  the  weight  of 
the  whole  mafs.  I  obferved  many  pieces  of  this  iron,  of  a 
pretty  confiderable  fize ;  one  of  them,  taken  from  a  portion 
of  the  hone  I  had  powdered  in  order  to  Separate  the  iron, 
weighed  Several  grains. 

The  part  of  the  hone  which  is  in  an  earthy  hate,  and 
which  Serves  to  connect  the  other  parts  together,  has  rather 
more  confihence  than  that  of  the  preceding  hones ;  and  its 
appearance  does  not  differ  much  from  that  of  decompofed 
felfpar  or  kaolin.  The  hone  itfelf,  therefore,  although  by  no 
means  hard,  is  rather  more  difficult  to  break  with  the  fingers. 

The  Specific  gravity  of  this  hone  is  3308, 

Stone  from  Italy. 

This  hone  was  in  a  perfectly  entire  hate;  consequently,  its 
whole  Surface  was  covered  over  with  the  black  cruh  peculiar 
to  all  hones  of  this  kind.  As  the  hone  was  of  a  very  Small 
fize,  it  became  neceffary  to  Sacrifice  the  whole  of  it  to  the 
invehigation  of  its  nature.  Its  grain  was  coarfe,  Similar  to 
that  of  the  hones  from  Benares  :  in  it  might  be  perceived  the 
fame  gray  globular  bodies,  the  fame  kind  of  martial  pyrites, 
and  the  fame  particles  of  iron  in  the  metallic  hate.  The 

proportion 
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proportion  of  thefe  Iaft  was  much  lefs  than  in  the  {tone  from 
Yorkftftre,  but  rather  greater  than  in  the  (tones  from  Be¬ 
nares.  The  fame  kind  of  gray  earthy  fubftance  ferved  to 
connect  the  different  parts  together;  and  nothing  more  could 
be  perceived,  except  a  few  globules,  which  coniifted  wholly 
of  black  oxide  of  iron,  attractable  by  the  magnet,  and  one 
(ingle  globule  of  another  fubftance,  which  appeared  to  differ 
from  all  thofe  we  have  already  defcribed.  This  laft  fubftance 
had  a  perfectly  vitreous  luftre,  and  wras  completely  tranfpa- 
rent :  it  was  of  a  pale  yellow  colour,  (lightly  inclining  to 
green;  and  its  harclnefs  was  rather  inferior  to  that  of  calca¬ 
reous  fpar.  The  quantity  of  it,  however,  was  too  (mall  to 
be  fubmitted  to  fuch  an  inveftigation  as  might  have  deter- 
mined  its  nature.  The  black  cruft  which  covered  the  (tone 
was  rather  thinner  than  that  of  the  ftones  already  defcribed; 
andfeemed  to  have  undergone  a  kind  of  contraction,  which  had 
produced  in  it  a  number  of  fiflu Fes  or  furrows,  thereby  tracing 
upon  the  furface  the  appearance  of  compartments,  fimilar  in 
fome  meafure  to  what  is  obferved  in  the  ftones  called  feptaria , 

The  fpecific  gravity  of  this  (tone  was  3418. 

Stone  from  Bohemia. 

The  internal  ftruCture  of  this  (tone  is  very  fimilar  to  that 
of  the  (tone  from  Yorkftiire.  Its  grain  is  finer  than  that  of 
the  ftones  from  Benares  :  in  it  mav  be  obferved  the  fame  may 

•  *  .  ^ j  j 

fubftance,  both  in  fmall  globules  and  in  particles  of  an  irre¬ 
gular  (hape;  alfo  the  fame  particles  of  metallic  iron.  The 
fame  kind  of  earthy  fubftance  likewife  ferved  to  connect  the 
other  parts  together. 

This  ftone,  however,  differs  materially  from  the  others. 

Firft,  The  particles  of  pyrites  cannot  befeen  without  a  lens. 

Secondly,  It  contains  a  much  larger  quantity  of  iron  in 
the  metallic  (late;  infomuch,  that  the  proportion  of  that 
metal,  fe  pa  rated  from  it  by  means  of  the  magnet,  amounted 
to  about  -/cs-6ths  of  the  weight  of  the  whole. 

This  ftone  has  alfo  (owing,  perhaps,  to  its  having  remained 
a  much  longer  time  in  the  earth  than  the  preceding  ones,  all 
of  which  were  taken  up  nearly  at  the  very  inftant  of  their 
fall,)  another  difference,  viz.  many  of  the  particles  of  iron 
in  a  metallic  ftate  have  undergone  an  oxidizement  at  their 
furface  ;  a  circumftance  that  has  produced  a  great  number  of 
fpots  of  a  yel!owi(h  brown  colour,  and  very  near  to  each 
other,  over  a  part  of  its  internal  fubftance.  "I  his  oxidize¬ 
ment,  by  adding  to  the  bulk,  and  to  the  force  of  action,  of 
the  part  we  have  defcribed  as  (crying  by  way  of  cement  to 
4  the 
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the  other  confiituent  parts  of  the  Rone,  has  oceafioned  a 
greater  degree  of  adhefion  between  thefe  parts,  and  has  ren¬ 
dered  the  fub Ranee  of  the  Rone  more  compact. 

The  great  quantity  of  iron  in  a  metallic  Rate  which  this 
Rone  contains,  added  to  its  greater  compa&nefs,  makes  it 
capable  of  receiving  a  Right  degree  of  polilh ;  whereas  it  is 
impoflible  to  give  any  poliih  to  the  others.  When  poliRied, 
the  iron  becomes  very  evident,  in  the  poliRied  part;  appear¬ 
ing  in  the  form  of  fmall  fpecks,  almoR  clofe  to  each  other, 
which  have  the  colour  and  lufire  peculiar  to  that  metal; 
thefe  fpecks  are,  in  general,  nearly  of  an  equal  fize. 

The  black  cruR  of  this  Rone  is  fimilar  to  that  of  the  others. 

The  fpeciRc  gravity  of  the  Rone  is  4281. 

It  is  eafy  to  perceive,  from  the  foregoing  defeription,  that 
thefe  Rones,  although  they  have  not  the  fmalleR  analogy  with 
any  of  the  mineral  fubftances  already  known,  either  of  a  vol¬ 
canic  or  any  other  nature,  have  a  very  peculiar  and  Rriking 
analogy  with  each  other.  This  circumRance  renders  them, 
truly  worthy  to  engage  the  attention  of  philofophers,  and 
naturally  excites  a  defire  of  knowing  to  what  caufes  they  owe 
their  exiRence.  - - 

I  proceed  to  confider  the  affifiance  to  be  derived  from  che- 
miflry,  in  difiinguifiiing  thefe  Rones  from  all  other  known 
fubftances,  and  in  eRablifhing  the  aiTertion,  that  they  have 
fallen  on  the  earth. 

The  analvlis  made  by  the  French  academicians  of  the 
Rone  prefented  to  them  by  the  abbe  Bachelav,  was,  in  part, 
conducted  by  the  ever  to  be  deplored  Layoifier;  but  it  was 
performed  before  that  celebrated  author  had  enriched  che- 
miRry  with  his  iaft  difeoveries,  and  before  he  had  given  birth 
to  the  fyflem  under  which  it  flourifhes.  The  refult  of  this 
analyfis  might  well  induce  the  conclufion,  that  the  fubjedf  of 
it  was  common  pyritical  matter.  It  was  unfortunately  made 
of  an  aggregate  portion  of  the  Rone,  and  not  of  each  difiindt 
fubfiance,  irregularly  difieminated  through  it.  The  propor¬ 
tions  obtained  were,  confequently,  as  accidental  as  the  ar¬ 
rangement  of  every  fub Ranee  in  the  mafs. 

The  analyfis  of  M.  Barthold,  of  the  (tone  of  Enfifheim,  is 
fubjedf  to  the  fame  objections  :  but,  after  having  the  advan¬ 
tage  of  the  foregoing  deferiptions,  the  researches  which  fol¬ 
low  cannot  be  fuppofed  altogether  liable  to  a  fimilar  fatality. 

>  [To  be  continued.] 
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XXIV.  On  the  different  Proportions  of  Carbon  which  confli- 
tute  Crude  Iron  and  Steel.  By  David  Mushet,  Efq. 
of  the  Calder  Iron  IVorks  *, 

IVXy  laft  communication  contained  feveral  experiments  to 
prove  the  quantity  of  carbon  abforbed  by  pure  malleable  iron 
in  paffing  into  the  carbonated  crude  ftate.  The  objedf  of 
the  prefent  will  be  to  exhibit  the  proportions  of  carbon 
which  enter  into  the  compolition  of  the  other  varieties  of 
crude  iron  and  call  heel.  I  continue  the  numeration  of  the 
experiments  from  my  laft  : 

Exp.  VII.  Swedifti  bar  iron 

Charcoal  Cyth  part.,  or  78  grs. 

A  fufion  was  obtained  from  this  mixture,  after  which 
there  remained  only  a  fmall  portion  of  charcoal,  too 
minute  for  weighing. 

The  metallic  button  weighed 


Grs. 

1174. 


1213 


Gained  in  weight  by  the  combination  of  charcoal  39 

equal  to  T*^th  part  the  weight  of  the  iron.  - 

Weight  of  the  iron  1174,  and  charcoal  78,  = 

Weight  of  the  button 


1252 

1213 


Total  lofs  of  weight  in  the  fufion  39 

equal  to  that  gained  by  the  iron.  Upon  minute  infpe&ion, 
no  part  of  the  furface  of  this  button  was  carbonated.  The 
colour  was  blueifh  black,  fmooth  in  the  centre  but  a  little 
oxidated  towards  the  edges.  Its  fracture  prefented  clofe  dark 
gray  crude  iron.  The  cryftals  much  clofer  and  more  minute 
than  in  thofe  experiments  where  richly  carbonated  crude 
iron  was  obtained.  Appreciating  its  real  quality  by  compa¬ 
nion  with  crude  iron  manufactured  for  fale,  it  occupied  that 
rank  generally  known  by  the  names  of  No.  II.  gray  melting 
pig  iron.  Grs. 

Exp .  VIII.  Swedifti  bar  iron  -  -  922 

Charcoal  -Ath  part,  or  46  grs. 

From  the  expofure  of  this  mixture  there  refulted  a 
very  perfebl  metallic  button  whole  upper  furface  pre¬ 
fented  a  partial  degree  of  radiated  cryftallization.  It 
was  found  to  weigh  -  930 


Gained  in  weight  by  the  combination  of  carbon  28 
equal  to  Tyd  part  the  original  weight  of  the  iron.  The  frac¬ 
ture  ol  this  button  was  fmooth,  filvery  white,  occafionally 
ftuddcd  with  carbonaceous  fpecks  in  the  form  of  fmall 

*  Communicated  by  the  Author. 


grams. 
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grains,  an  exadt  refemblance  to  mottled  pig  iron.  Tn  this 
experiment  there  remained  not  the  moft  diftant  trace  of  car¬ 
bonaceous  matter.  A  fmall  portion  of  amber- coloured  glafs 


was  formed  round  the  edges  of  the  metal.  Grains. 

Weight  of  the  iron  932,  charcoal  46,  ~  -  968 

Metal  refulting  -  -  930 

Total  lofs  of  weight  18 

Grains. 

Exp,  IX.  Swedifh  bar  iron  -  -  1330 

Charcoal  T%th  part,  or  53  grs. 

From  this  mixture  a  perfect  fufion  and  metallic  but¬ 
ton  was  obtained,  which  weighed  -  -  1351 

Gained  in  weight  by  the  combination  of  carbon  21 


equal  to  -gh  d  part  the  weight  of  the  iron.  In  this  experiment 
alfo  the  charcoal  had  completely  difappeared.  The  upper 
furface  of  the  button  was  fmooth,  the  under  furface  confider- 
ably  pitted.  The  concaves  chequered  with  a  rude  cryflal- 
iization  peculiar  to  call;  iron.  The  fradture  of  this  metallic 
mafs  was  bright  lil very  white,  deftitute  of  grain,  and  exhi¬ 
biting  a  very  perfect  ftreaky  cryftallization  {lightly  radiated. 
Its  refemblance  was  ftrikingly  iimilar  to  that  of  highly  blown 
call  iron  prepared  in  the  finery  for  the  purpofes  of  bar  iron 
making;  an  operation  commonly  in  ufe  for  the  purpofe  of 
decarbonating  the  iron,  that  it  may,  in  the  fubfequent  pro- 
cefs,  fooner  pafs  into  the  ftate  of  malleability.  The  weight  of 
iron  and  charcoal  in  the  experiment  amounted  to  grs.  1383 
Iron  obtained  -  -  1351: 

Total  lofs  in  the  fufion  3s 

Exp.  X.  Swedifh  iron  -  -  1348 

Charcoal  ~cth,  or  45  grs. 

From  this  proportion  of  mixture  in  half  an  hour  a 
perfectly  fufed  button  of  metal  was  obtained,  which 
was  found  to  weigh  -  1359 

Gained  in  weight  by  the  combination  of  carbon  11 
equal  to  T~d  part  the  original  weight  of  the  iron.  The 
upper  furface  pf  this  button  was  fmooth  without  configura¬ 
tion.  Below  the  furface  was  uneven,  and  covered  with  mi¬ 
nute  but  perfect  cryftallization.  Its  fradture  was  blueifli  fil- 
very  white,  compofed  of  flat  dazzling  crvftals,  proceeding  in 

lines 
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lines  from  a  centre  to  the  edges  of  the  button.  Here  it  was 
moft  obvious,  that  from  the  fmallnefs  of  the  proportion  of 
carbon  prefented  to  the  iron,  the  refulting  produdt  was  found 
aif Liming  the  earlieft  ftage  of  granulation  approaching  to  the 
fteelv  ftate.  The  brilliant  concretions  obfervable  in  the  fur- 
face  of  the  button  were  too  indiftindt  and  flat  for  fteel  capable 
of  withftanding  the  hammer.  Grains. 

The  joint  weight  of  the  iron  and  charcoal  amounted  to  13 93 
Iron  obtain  -  -  -  1359 

Total  lofs  of  weight  in  the  fufion  34 

E\p.  XI.  Swedifh  iron  -  -  1503 

Charcoal  ^th,  or  37  grs. 

The  metallic  button  obtained  by  the  fufion  of  this 
mixture  weighed  -  -  J5°5 

Gained  in  weight  by  the  union  of  carbon  3 
equal  to  part  the  firft  weight  of  iron.  The  upper  fur- 

face  of  this  button  was  fmooth,  with  a  faint  impreffion  of  a 
chequered  cryftallization.  The  under  furface  polTeffed  fome 
large  pits,  fimilarly,  though  more  perfedfly  cryftalhzed. 

The  fradture  poffeffed  one  fhade  of  blue  beyond  that  of 
No.  X.  A  regular  granulated  furfaee  eompofed  of  flat  ob¬ 
long  cryftals  was  obfervable,  ft  ill  too  indiftindl  and  too  much 
on  edge  for  workable  fteel.  The  weight  of  charcoal  and  iron 


in  this  experiment  amounted  to  grs.  1539 

Metal  obtained  -  -  1505 

Total  lofs  of  weight  in  the  fufion  34 

Exp.  XII.  Swedifli  iron  -  -  1337 

Charcoal  y\  th,  or  3  t  grs. 

From  the  expofure  of  this  mixture,  a  metallic  button 
was  obtained,  which  weighed  1 533 

Loft  in  fufion,  equal  T|-jth  part.  4 
The  furfaces  of  this  button  were  uniformly  fmooth.  The 


fradture  was  denfe,  and  difplayed  a  grain  peculiar  to  highly 
faturated  biiftered  fteel.  When  put  under  the  hammer,  with 
a  low  red  heat,  it  flood  a  few  blows,  but  afterwards  parted. 
Weight  of  mixture  employed  in  the  experiment  grs.  jcc# 
Steel  obtained  -  -  1333 


Total  lofs  of  weight  .35 

Exp . 
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Exp,  XIII.  Swedilh  iron  -  -  1363 

Charcoal  v&t.h,  or  15  grs. 

A  very  fine  fufion  was  produced  from  the  expofure  of 
this  mixture.  The  metallic  button  was  found  to  weigh  1319 


Loft  in  fufion,  equal  to  - — -th  part,  43 


3*  to 


This  button  prefented  a  wavy  cryfiallized  fur  face.  The  under 
furface  was  rough,  and  contained  one  large  pit  accurately 
cryftallized.  The  fracture  was  regularly  granulated,  fmall, 
but  diftindl,  of  a  light  blueifh  colour.  The  cryftals,  though 
diftinbt,  were  not  fo  prominent  as  thofe  of  eafy  drawing  cafi: 
fteel.  It,  however,  hammered  with  the  ufual  degree  of  cau¬ 
tion  neceftary  to  the  working  of  call;  fteel.  The  bar  of  fteei 
formed  from  the  button  pofteffed  all  thofe  properties  requifite 
for  file  making,  and  other  purpofes  j'eqiiirino  a  quality  highly 
charged  with  carbonaceous  matter.  Grains. 

Weight  of  the  mixture  -  -  I377 

Steel  obtained  -  -  -  1319 

Lofs  of  Weight  in  this  experiment  58 


Exp,  XIV.  Swedifii  iron 

Charcoal  —^th,  or  14  grs. 
The  button  obtained  weio-hed 


1373 

T313 


Loft  in  the  fufion  60 
equal  to  -  —  th  part  the  original  weight  of  the  iron.  The 

^  ^  f  U 

furface  of  this  button  was  fmooth,  without  cryftailization. 
The  under  furface  rough,  and  poftefted  of  one  large  pit  in  the 
centre,  faintly  marked  with  the  ufual  cryftalline  appearance. 
The  fra£lure  prefented  regular  light  blue  grains,  diftindf,  and 
more  prominent  than  No.  NHL  One-half  of  the  button 
was  drawn  into  a  neat  fquare  bar,  and  proved  Reel  cf  an  ex¬ 
cellent  quality.  One  end  of  the  bar  being  loofe  and  (haled, 
welded  tolerably  well,  and  hardened  afterwards  with  a  low 
heat.  In  appreciating  the  quality  of  this  refult,  it  ap¬ 
peared  to  be  that  kind  of  fteel  fui table  for  penknives,  razors, 
&c.,  pofifefted  of  neither  the  extremes  of  hardnefs  nor  of 
foftnefs. 

Beyond  the  proportion  of  T*rth  part  of  charcoal  to  iron, 
I  continued  the  experiment  till  the  proportion  was  reduced 
to  T-5cth  part.  It  would  appear  tedious  to  detail  th'efe  expe¬ 
riments,  the  moll  interefting  being  already  minutely  de¬ 
ferred.  In  the  fame  progreffive  manner,  by  dimini  filing 

the 
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the  dofc  of  carbon,  the  metallic  refult  approached  more  and 
more  to  the  foftnefs  of  malleable  iron,  though  by  no  means 
pofleffed  of  all  its  properties.  In  this  feries  of  experiments, 
iron  prefented  with  T4-oth  part  its  weight  of  charcoal  was 
found  to  form  very  foft  fteel  fit  for  making  fciffars,  &c., 
which,  in  a  good  workman’s  hands,  would  have  doubled, 
welded,  and  formed  a  very  perfect  point,  afterwards  harden¬ 
ing  fo  as  to  difplay  a  beautiful  clofe  break  of  fteel.  By  ufing 
the  following  precaution,  it  wras  even  found  capable  of  weld¬ 
ing  perfectly  to  iron.  Two  flat  bars  of  a  fimilar  fnape,  one 
of  this  quality  of  fteel,  and  one  of  good  malleable  iron,  w'ere 
put  under  the  hammer  with  a  good  welding  heat.  After  a 
few  light  blows,  the  jundtion  was  completely  made.  The 
united  bars  were  allowed  to  cool  without  further  hammering 
till  the  fhade  of  heat  was  bright  red.  The  whole  piece  was 
then  drawn  out  in  a  folid  compact  form,  whofe  fradture, 
when  cold,  prefented  a  complete  jundtion  of  the  iron  and 
fteel,  exhibiting  at  the  fame  time  their  refpedtive  grains. 

When  iron  is  prefented  in  fufion  to  -y-J-gth  or  T-i-0th  part  of 
its  weight  of  charcoal,  the  refulting  produdt  occupies  a  kind 
of  middle  ftate  betwixt  malleable  iron  and  fteel.  It  then 
welds  with  facility,  and,  provided  the  precaution  formerly 
mentioned  is  attended  to,  may  be  joined  either  to  iron  or 
fteel,  at  a  very  high  welding  heat.  Thus  combined  W'ilh 
carbon,  it  is  ftill  fufceptible  of  hardening  a  little,  but  without 
any  great  alteration  in  the  fradture.  It  poflefles  an  uncom¬ 
mon  degree  of  ftrength  and  tenacity,  capable  of  an  exquifite 
dere  e  of  polifh,  arifing  from  its  complete  folidity  and  the 
purity  of  fradture  conveyed  to  it  by  fufion. 

When  the  dofe  of  carbon  is  further  diminifhed,  and  in  the 
ratio  of  this  diminution,  the  fame  fteel  or  iron  becomes  more 
and  more  red  fhort,  and  lefs  capable  of  cohefioi\  under  a 
welding  heat,  fo  that,  when  the  proportion  is  reduced  to 
~gth  part  the  weight  of  the  iron,  the  quality  refulting  is 
nearly  analogous  to  the  fufion  of  iron  per  Je ,  or  that  obtained 
by  the  fufion  of  iron  and  earths. 

It  will  appear  evident  from  the  refult  of  thefe  and  former 
experiments,  that  crude  iron  and  fteel  only  differ  from  each 
other  in  the  proportions  of  the  carbon  they  contain.  In  the 
details  now  before  us,  charcoal  alone  is  ufed  in  addition  to 
the  malleable  iron  as  pure  as  is  ever  made,  to  effedt  every' 
principal  ftage  or  modification  of  the  metal.  Hence  we  con¬ 
clude,  that 

Iron  femi- fteel ified  is  made  with,  charcoal,  -ry^th  part* 
Soft  call  fteel,  capable  of  welding,  with,  -  T-i-cth 
Call  fteel,  for  common  purpofes,  with,  -  T<*  0th 

Caft 


*which  cohjiltute  Crude  Iron  and  Steel . 


HI 


5  o 


TQth  to  —  th 
djth 

■doth 
TT  th 


Call  fteel  requiring  more  hardnefs,  with,  of 

charcoal,  -  ^th  part* 

Steel  capable  of  landing  a  few  blows,  but  quite 
unfit  for  drawing,  -  -  -hth 

Firft  approach  to  a  fteely  granulated  fradlure,  is 
from  - 

White  caft  iron 
Mottled  caft  iron 
Carbonated  caft  iron 

And  lupercarbonated  crude  iron  -  -j—th,  or 

when  any  greater  quantity  is  ufed. 

Although  this  is  the  quantity  of  charcoal  neceffary  to  form 
thefe  various  qualities  of  metal  by  this  mode  of  fynthefis, 
yet  we  are  by  no  means  authorized  to  conclude  that  this  is 
the  proportion  of  real  carbonaceous  matter  taken  up  by  the 
iron,  feeing  that  in  experiments  No.  I.  to  No.  VI.  inclufive, 
the  weight  gained  by  the  iron  was  upon  the  average  equal 

only  to  — ^-th  part;  whereas  the  charcoal  which  difap- 


peared  in  the  different  fufions  amounted  to  61.1  per  cent,  of 
the  original  quantity  introduced  along  with  the  iron. 


Jn  the  fucceeding 

experiments 

the  following 

differences 

are  remarkable : 

No.  VII.  Charcoal  ufed  ~th 

Iron  gained 

Toth  part. 

No.  VIII. 

o^th  - 

- 

yjd 

•No.  IX. 

*th  - 

- 

<n<* 

No.  X. 

V-th 

1 

3  o 

12  2- 

No.  XI. 

1  th 

- 

5  0olu 

No.  XII. 

- 

Iron  loft 

y—th 

No.  XIII. 

s-‘ah  - 

- 

Wsth 

No.  XIV. 

T&th  - 

-  . 

1 ,  th 

22  A 

From  this  we  fee  that  when  a  proportion  of  charcoal  equal  to 
T\th  part,  and  above,  the  weight  of  the  iron  is  ufed,  the  latter 
always  gains  in  weight ;  but  when  a  more  fparing  proportion 
is  introduced,  room  is  left  for  the  exertion  of  another  affinity 
upon  the  metal,  and  it  confequently  and  invariably  lofes  in 
weight  proportioned  to  the  diminution  of  the  carbon.  I  have 
liere  further  to  remark  upon  the  foregoing  experiment,  and 
upon  the  nature  of  experiments  by  fynthefis  performed  in 
this  way  in  general,  that  the  refults  as  to  quality  will  differ 
materially  when  different  portions  of  matter  are  ufed.  So 
that  an  operator  repeating  the  above  experiments  either  in 
Vol,  XIII.  No.  50*  L  crucibles 
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crucibles  {'mailer  or  larger,  or  with  a  greater  or  lefs  weight  of 
mixture,  would  not  obtain  the  fame  refults. 

The  formation  of  call  fteel  in  the  large  way,  founded  upon 
the  refults  of  the  foregoing  experiments,  affords  an  incontefta- 
ble  proof  of  this.  In  fufions  of  18,  22,  and  35  lbs.  of  iron 
each,  we  are  obliged  to  iticreafe  the  dofe  of  carbon  conlidera- 
bly  beyond  that  requifite  in  fmall  experiments.  To  form 
ffeel  equal  to  that  obtained  in  experiment  XIII.  wherein  ~th 
of  charcoal  was  ufed,  TrTth  part  is  requifite  to  be  introduced. 
For  fteel  limilar  to  that  in  experiment  XIV.  ^th  and  ^th 
part  are  ufed.  For  fofter  fteel  -^th,  whereas  in  the  fmall 
experiment  T-both  part  was  fufficient.  If  in  the  manufac¬ 
turing  a  fmall  extra  quantity  of  carbon  is  requifite,  this  is 
fared  by  the  comparatively  fmall  lofs  fuftained  in  the  tranf- 
mutation  of  the  iron  into  fteel. 

Many  inftances  have  occurred  in  the  firft  fufion  from  a 
caft  fteel  pot  in  the  large  way,  where  35  lbs.  of  iron,  and  its 
requifite  proportion  of  carbon,  not  exceeding  7-0th,  have  af¬ 
forded  an  ingot  of  caft  fteel  weighing  24  lbs.  12,  13,  14,  and 
15  ounces,  being  a  lofs  equal  to  no  more  than  -rTcdftj 
t  i^th,  T,i-ftth  parj;  the  weight  of  the  iron,  whereas  m  expe¬ 
riments  No.  XIII.  and  XIV.  the  lofs  of  metal  amounted  to 

1  1 

- — ^-tb,  and  • — ^-th  part  the  weight  of.  the  iron. 

3  t  t  <5"  ^io 

I  ftiall  conclude  this  paper  with  a  few  remarks  upon  the 
ftate  in  which  carbon  exifts  in  fteel  and  in  crude  iron. 

When  malleable  iron  is  fufed  with  -^-gth  or  T^th  part  of 
its  weight  of  carbon,  the  refulting  product  is  confiderably 
fteelified.  The  fracture  js  lighter  in  the  colour  than  it  for¬ 
merly  was  in  the  ftate  of  iron.  When  fufed  with  an  80th 
to  -^  th,  fteel  of  an  ordinary  quality  is  produced,  the  frac¬ 
ture  of  the  metal  ftill  becoming  whiter.  When  the  dofe  of 
carbon  is  increafed  beyond  this,  the  fteel  becomes  fo  hard 
and  denfe  as  to  be  unfit  for  hammering.  The  fra&ure  now 
will  be  found  approaching  to  the  colour  of  filver,  and  lofing 
its  granulated  appearance,  aflliming,  however,  a  cryftallized 
form.  In  this  ftate  the  metal  will  be  found  to  refill  the 
hammer  and  file,  and  to  be  unfit  for  any  purpofe.  Increafe, 
however,  the  quantity  of  carbon  to  ~th  or  —th,  the  refult¬ 
ing  product  is  no  longer  deftitute  of  grain,  nor  poffeffed  of 
the  fame  degree  of  hardnefs,  'The  fra&ure  will  be  found 
gray,  and  the  furface  eafily  reduced  bv  the  pile.  A  further 
increaie  of  the  carbon  is  accompanied  by  an  increafe  of  thele 
properties.  At  1  -8th  or  i-6th,  the  filings  of  the  metal, 
when  thrown  into  water,  leave  a  carbonaceous  pellicle  co¬ 
vering  the  whole  furface,  and  of  a  confiderable  thicknefs. 

Thus 
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Thus  we  find  that  carbon  hardens  iron  till  it  arrives  at  the 
higheft  pitch  of  denfity,  which  is  indicated  by  the  metal 
lofing  grain,  and  afluming  a  cryftallized  filvery  fracture.  At 
this  point  or  maximum  we  may  conceive  that  the  refpe&ive 
proportions  of  mixtures  are  fo  nearly  balanced  that  the  affi¬ 
nity  exerted  by  the  iron  is  juft  fufficient  to  deoxidate  the 
charcoal,  and  that  hitherto  nothing  but  pure  carbon  fimilar 
to  the  diamond  has  combined  with  the  iron.  If,  however, 
the  equilibrium  is  deftroyed  by  a  larger  portion  of  charroal, 
then  we  find  the  affinity  too  weak  to  deoxidate  the  whole, 
and  part  of  it  unites  in  the  ftate  of  an  oxide  of  carbon;  at 
firft  conftituting  a  mottled  fracture,  and  afterwards,  as  the 
dofe  is  increafed,  all  thofe  deepening  blueifh  gray  (hades  pe¬ 
culiar  to  fhft  caft  iron.  Hence  carbon  or  its  oxide  again 
foftens  iron.  It  never,  however,  reftores  the  properties  of 
forging  or  of  hammering.  One  invariable  law,  however,  is 
maintained,  that  the  fufibility  of  iron  under  every  circum- 
ftance  and  modification  is  in  the  ratio  of  the  quantity  of  car¬ 
bon  united. 


XXV.  kefearcles  relative  to  the  Moon's  Influence  on  the 
Atmofphere  and  on  (he  Variations  of  the  Barometer*  By 
C.  Cotte,  Member  of  different  Learned  Societies** 

DuRING  forty  years  ftudy  of  meteorology  I  have  con- 
ftantly  viewed,  with  a  peculiar  degree  of  intereft,  the  influ¬ 
ence  of  the  moon  upon  our  atmofphere. 

The  opinion  of  this  influence  is  founded  upon  a  prejudice 
fo  antient,  that  I  thought  it  worth  while  to  endeavour,  by 
means  of  refearches  and  combinations  of  fa<5ls,  eftablifhea 
on  the  bafis  of  obfervations  contained  in  our  regifters,  to  dif- 
cover,  not  a  complete  fyftem,  but  the  proper  data  to  conduct 
us,  by  degrees,  to  the  folution  of  the  problem. 

The  remits  of  my  endeavours  in  this  way  may  be  perufed, 
ift,  in  my  Treatife  on  Meteorology,  publifhed  in  1774, 
p.  l86,  302,  317,  note;  280,  606:  adly,  in  my  Memoirs 
on  Meteorology,  publifhed  in  1788,  vol.  i.  p.  100,  8cc. 
vol.  ii.  p.  80  :  3<dly,  in  the  Journal  de  Bhyfique  1782,  part  ii. 
p.  249;  1786,  parti,  p.  276;  1793,  part  ii.  p.  272;  1793, 
part  i.  p.  279;  1800,  part  i.  p.  358,  part  ii.  p.337;  1801, 
part  i.  p.  338,  part  ii.  p.  221,  409. 

The  new  refearches  which  1  now  offer  to  the  public  have 

*  From  Journal  de  Pby/iqur ,  &c.  tom.  liv.  Pralrial,  an,  10. 

*  ..  ,  "  L  2  ;  been 
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been  occafioned  by  reading  in  the  Bibliotheque  Britanniqut 
(Sciences  et  Arts,  tom.  xix.  p.  237,  Mars  1802),  an  extra#' 
of  a  memoir  of  Mr.  Luke  Howard  on  a  periodical  variation 
of  the  barometer,  apparently  due  to  the  influence  of  the  fun 
and  moon  on  the  atmofphere,  extracted  from  the  Philoso¬ 
phical  Magazine. 

The  author  eftablifhes  his  conclufions  upon  a  year's  ob¬ 
servations  made  in  1798  at  Plaiftow  in  Eflfex,  about  five  miles 
eaft  of  London,  and  on  ten  years  of  fimilar  observations  made 
at  London,  and  recorded  in  the  Tranfadtions  of  the  Royal 
Society  from  1787  to  J796. 

In  order  to  be  more  readily  understood  by  Speaking  to  the 
eye,  Mr.  Howard  has  given  a  plate  divided  into  lunar  weeks 
according  to  the  four  principal  phafes  of  the  moon,  on  which 
are  engraved  two  curves  which  reprefent  the  courfe  of  the 
mercury  in  the  barometer.  One  of  thefe,  which  is  dotted, 
reprefents  the  courfe  of  the  barometer  as  obferved  at  Plaiftow 
in  1798;  the  other  is  a  line  indicating  the  variations  of  the 
barometer  at  London,  corresponding  to  each  of  the  principal 
plans  on  a  mean  of  ten  years*. 

M.  Begnelin  at  Berlin,  and  M.  Maret  at  Dijon,  have  long 
fince  adopted  charts  of  this  kind  to  reprefent  the  courfe  of 
the  barometer  and  thermometer.  M.  M.  A.  Pi#et  mentions 
having  drawn  out  one  in  1774,  in  order  to  compare  the  con¬ 
temporary  movements  of  the  barometer  at  Geneva  and  Bor¬ 
deaux. 

I  likewife  prepared  a  large  one  to  obtain  a  parallel  view  of 
the  courfe  of  the  barometer  in  two  corresponding  years  of  the 
lunar  period  of  nineteen  years,  from  1768  to  1797.  It  were 
to  be  wished  that  the  ufe  of  fuch  charts  could  be  univerfally 
introduced.,  and  that  they  might  be  always  to  be  had  ready 
engraved,  So  that  there  ftiould  be  nothing  to  do  but  to  trace 
the  curve  upon  them,  as  is  now  the  cafe  at  London. 

Mr.  Howard  remarks,  and  the  infpedtion  of  his  plate  de- 
monftraies  it,  that  at  the  approach  of  the  new  and  full  moon 
the  barometrical  line  experiences  a  depreftion,  and,  on  the 
contrary,  it  is  elevated  on  that  of  the  quarters.  The  greateft 
depreftion  of  the  year  1798  correfponds  to  about  twelve 
hours  alter  the  new  moon  on  the  8th  of  the  eleventh  (lunar) 
month,  and  the  greateft  and  truly  extraordinary  elevation 

The  hrft  part  of  this  ftarement  is  correct,  except  the  mention  of  two 
curves. arid  an  error  ©f  the  prefs  in  the  original  ^92  for  98),  The  latter 
part  contains  a  mifiake,  which  the  author  muft  have  committed  by  writing 
trom  memory.  The  line  here  mentioned  lerves  merely  to  conne6t  the 
feyeral  points  at  which  the  barometer  flood  at  the  time  of  each  phafis,  and 
thus  to  Low  the  change  of  level  mc?re  diftin&ly. — Edit. 


occurred 


and  on  the  Variations  of  the  'Barometer* 

occurred  the  7th  of  the  fecond  (lunar)  month  at  the  time  of 
the  laft  quarter  *. 

The  greateft  deprefllon  of  the  mercury  that  had  been  ob¬ 
served  at  Paris  for  forty  years  happened  January  20,  1791, 
on  the  day  following  the  full  moon. 

This  coincidence  appears  to  be  mod  regular  in  fair  and 
moderate  weather;  and,  in  general,  when  the  barometer  fell 
during  the  interval  between  the  new  or  full  moon  and  the 
quarter,  an  evident  perturbation  in  the  atmofphere  accom¬ 
panied.  I  have  remarked  the  fame  anomalies  in  the  diurnal 
variations  of  the  barometer:  thev  are  regular  in  fettled  wea- 
ther,  and  are  difturbed  in  changeable.  . 

Mr.  Howard  draws  this  general  conclufion,  that  the  gra¬ 
vity  of  the  atmofphere  as  indicated  by  the  barometer  may  be 
fubjeCt  to  certain  periodical  changes,  effected  by  a  caufe  more 
fteady  and  regular  than  either  change  of  temperature,  cur¬ 
rents,  or  Solution  and  precipitation  of  water,  to  which  the 
whole  variation  has  been  heretofore  attributed. 

On  comparing  the  mean  height  of  the  barometer  at  each 
phafe  of  the  moon  with  the  general  mean  of  the  year,  he 
found  that  the  mean  at  the  new  and  full  moon  was  conftantly 
lower,  and  that  at  the  quarters  higher  than  the  general  mean. 
The  fame  refult  attended  the  fame  examination  of  the  ten 
years  observations  made  at  London.  The  barometer,  ac¬ 
cording  to  the  latter,  is  depreifed  at  leaftf  four-tenths  of  an 
inch  (Englifh)  while  the  moon  pafles  from  the  two  quarters 
to  the  conjunction  and  oppofition,  and  rifes  in  the  fame  pro¬ 
portion  in  her  return  to  the  quarters  ;  an  effeCt  which  the 
author  attributes  to  the  attraction  of  the  fun  and  moon  for 
the  matter  of  the  atmofphere,  which  ought  to  have  its  tides 
as  well  as  the  ocean,  but  lefs  conliderable  in  proportion  to 

*  It  appears  that  the  author  has  here  miftaken  the  numerical  diftinc- 
tion  of  the  months,  as  if  it  were  applied  to  the  lunar  and  not  to  the  calen¬ 
dar  months,  as  the  chart  (hows  it  is.  As  the  elevation  here  mentioned  is, 
perhaps,  almoft  without  a  parallel  in  the  records  of  fcicnce,  it  may  not  be 
uninterefting  to  add  a  few  particulars  refpe&ing  it,  of  which  wc  were  in¬ 
formed  by  Mr.  Howard.  The  latter  part  of  the  preceding  month  had 
been  ftormy,  and  folar  halos  had  appeared  on  two  iuccefiive  days,  followed 
by  rain,  fnow,  and  hail,  amidft  which  the  barometer  began  riling  rapidly 
on  the  day  before  the  full  moon.  This  elevation  went  on  for  forty-eight 
hours,  with  the  wind  moftly  fouth-weft,  and  blowing  very  hard.  It  af¬ 
terwards  apparently  went  round  by  north  to  eaft,  with  freuy  nights.  The 
higheft  temperature  observed  on  the  day  of  the  maximum  was  390,  with 
a  itill  atmofphere  and  a  fog.  The  depreffion  which  followed  began  with 
the  wind  at  fouth-eaft,  and  thence  it  veered  to  the  weftward,  molt  proba- 
bly  by  fouth,  as  the  froft  went  off  with  rain. — Edit. 

f  In  the  original  it  is  one-tenth,  which  appear?  by  reference  to  the 
author’s  ftatement  to  be  correct. — Edit. 

L  3  .  its 
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its  letter  denfity.  This  had  been  already  proved  by  M.  l’abbe 
Chiminelle,  ( Nouv .  Mem .  de  V Acad,  de  Berlin  1778,  P*  4 5> 
de  VHijloire :  Journal  de  Bhyjique  1782,  2  nd?  par  tie,  p.  885 
Mem.  fur  la  M<teor,  tom.  i.  p.  617.)  The  barometograph. 
of  M.  Changeux  indicated  daily  tides,  and  they  have  alfo 
been  obferved  at  Calcutta  in  Bengal.  {Vide  Philofophical 
Magazine,  vol.  vii.  p.  363.) 

The  new  form  in  which  I  have  arranged  my  regifters  in 
order  to  facilitate  my  examination  of  C.  Lamarck's  Theory  of 
Lunar  Conftitutions,  {Journal  de  Phyfique  1801,  2d  part, 
p.  222.)  has  likevvife  ferved  very  conveniently  to  verify  the 
refults  announced  by  Mr.  Howard,  I  have  noted,  during 
the  fpace  of  34  years  and  5  months,  (from  the  lit  of  Janu¬ 
ary  1768  to  the  2 2d  of  May  1802,)  the  afcending  and  de¬ 
scending  direction  of  the  barometer  in  each  of  the  fizygie3 
and  quarters  of  the  moon  which  have«occurred  through  that 
period  of  time.  I  here  ftate  the  total  fum  of  the  elevations 
and  depreffions  of  the  mercury  at  each  of  the  phafes  : 

For  34—  Years.  New  Moon.  iftQuar.  Full  Moon.  2d  Quar. 

Sum  of  elevations  218  296  .199  290  times, 

—  of  depreffions  281  229  279  106 


Differences  63  67  80  84 

Thefe  refults  of  near  35  years  obfervations  confirm,  as  will 
be  feenj,  the  conclufions  drawn  by  Mr.  Howard,  both  from 
his  obfervations  for  one  year  at  Plaiftow,  and  thofe  made  for 
ten  years  in  the  Royal  Society's  apartments. 

It  is  to  be  remarked,  ift,  That  the  four  numbers  which 
exprefs  the  differences  between  the  elevations  and  depreffions 
are  nearly  in  an  exaCt  proportion,  fince  63  :  67  : :  80 :  85 X. 

•  2dly,  That  the  two  latter  phafes,  viz.  the  full  moon  and 
laft  quarter,  have  more  effect  than  the  two  firfl. 

3dly,  I  have  examined  what  phafes  of  the  moon  have  cor- 
teiponded  to  the  greateft  and  lead;  height  of  the  mercury  for 
each  month  during  ten  years,  and  have  obtained  the  follow¬ 
ing  refults:  • A •  •  -  •  -hi  •  •• 

For  ten  Years.  New  Moon.  1  ft  Quar.  Full  Moon.  2d  Quar. 
Greateft  elevation 

occurred  at  2 6  40  2 6  28  times. 

Greateft  depreffion  V  .  ^  c  ■  .  . 

occurred  at  30  34  29  27 

Differences  .4  6  3  1 

The  fcience  may  be  therefore  faid  to  have  advanced  one 
ftep  further  towards  perfection  on  this  occafion ;  and  it  is 
to  be  hoped  that,  by  redoubling  our  diligence  in  multiplying 

obfervations. 


Defcription  of  a  new  Gas-holder , 
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obfervations,  and  combining  them  in  various  ways  to  obtain, 
their  refults,  its  progrefs  may  be  dill  accelerated.  The  ufeful 
purpofes  which  may  be  thereby  anfwered  in  philofophy,  agri¬ 
culture,  and  medicine,  may  be  properly  urged  to  obfervers 
as  the  means  of  fupporting  their  ardour,  and  indemnifying 
them  for  thofe  farcafms  and  reflexions  which  even  fome 
learned  men  have  been  pleafed  to  beftow  upon  observations 
of  this  fort,  together  with  their  authors.  (See  my  Confi- 
derations  on  Meteorology,  Journal  de  Phvfique  1801,  t.  lift 
p.  388.) 


XXVI.  ’Defcriptlon  of  a  new  Gas-holder.  By  W.  H. 

Pe.pys  jun.* 

TT H  E  combuftion  and  deflagration  of  inflammable  fub- 
flances,  metals,  and  various  compounds  in  oxygen  gas,  form 
fome  of  the  moft  beautiful  and  interefling  experiments  in 
modern  chemiftry.  The  intenfe  fplendour  of  the  liberated 
light  and  the  variety  of  its  colours  aftonifh  the  fpeXator,  and 
become  a  pleafing  addition  to  our  rational  amufements,  while 
the  experiments  ferve  at  the  fame  time  to  elucidate  fome  of 
the  great  laws  of  nature. 

Many  people,  however,  have  complained  that,  notwith- 
ftanding  the  fimplicity  to  which  the  apparatus  for  fuch  ex¬ 
periments  has  been  reduced,  fomething  was  hill  defirable  to 
enable  thofe  who  have  not  had  many  opportunities  of  ac¬ 
quiring  habits  of  experimenting  to  enjoy  this  interefling  fci- 
ence  without  the  inconvenience  of  being  obliged  to  ufe  a 
pneumatic  ciftern  for  the  purpofe  of  transferring  the  gas. 
To  accommodate  fome  friends  of  this  defcription,  I  contrived 
a  gas-holder,  which  not  only  obviates  the  above  inconveni¬ 
ence,  but  is  capable  of  being  employed  to  tranfport  the  gas 
•  from  place  to  place,  and  to  preferve  it  from  being  contami¬ 
nated,  and  of  being  ufed  for  experiments  with  the  blowpipe. 

This  apparatus  is  in  fome  refpeXs  fimilar  to  that  recom¬ 
mended  by  Mr.  Watt.  A  final!  circular  ciftern  is  added  at 
top,  which  is  connected  with  the  gas-holder  by  means  of 
two  pipes  furnilhed  with  cocks.  It  has  alfo  a  brafs  cock  on 
the  fide,  and  a  glafs  gage  or  regifter  tube  (bowing  the  quan¬ 
tity  of  included  gas  by  the  level  of  the  water.  The  follow¬ 
ing  is  a  defcription  of  the  different  parts  : 

The  gas-holder  G  (Plate  IV.)  may  contain  from  two  to 
ten  gallons. 

K,  th^  regifter  tube;  the  ends  of  which  are  cemented  into 
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two  tin  fockets  by  corks  at  the  top  and  the  bottom  of  the 
gas-holder,  into  which  it  opens  at  both  ends  :  of  courfe  the 
level  of  the  water  in  the  apparatus  will  always  be  feen  in  the 
tube,  and  confequentlv  that  of  the  gas. 

C,  the  circular  ciftern,  with  its  two  cocks  and  pipes, 
marked  i  and  2. 

Ck,  a  brafs  cock  on  the  fide,  with  a  fcrew,  to  which  blad¬ 
ders  or  a  blowpipe  may  be  attached. 

O,  an  opening  into  the  gas-holder,  in  which  a  pipe  is  fol- 
dered  at  fuch  an  angle,  that  when  all  the  uppermoft  cocks 
are  fhut  no  water  can  poffibly  efcape.  But  when  a  conduct  - 
ing-pipe,  from  a  retort  or  other  apparatus  generating  gas,  is 
introduced  into  this  opening,  then,  as  the  gas  paffes  up  into 
the  . gas-holder,  an  equal  quantity  of  water  will  be  difcharged 
at  O  into  any  veffel  fit  to  receive  it. 

Sp,  a  fpout  on  the  fide  of  the  ciftern  to  enable  the  ope¬ 
rator  to  add  water  even  when  the  receiver  fills  its  whole  area. 

H  H,  handles  to  lift  the  gas-holder  by. 

II  c,  a  glafs  deflagrating  receiver  handing  in  the  ciftern. 

A,  its  adopting  cork  and  cock. 

S,  a  watch  fpring  in  a  flit  wire  prepared  for  combuftion. 
The  wire  paffes  through  a  cork. 

D,  a  deflagrating  difh  of  iron  for  fulphur,  phofphorus, 
bark  of  charcoal,  fugar,  camphor,  See. 

B,  a  blowpipe,  with  a  gum  elaftic  tube  E,  capable  of  join¬ 
ing  the  cock  Ck.  - 

To  make  ufe  of  this  apparatus,  firft  fill  the  gas-holder  with 
water,  by  clofing  the  opening  O  with  a  cork,  and  alfo  the 
cock  Ck,  and  keeping  Jthe  circular  ciftern  full  of  water,  while 
the  cocks  and  2  are  both  open.  The  air  is  driven  out  of 
the  gas-holder  through  the  cock  1,  by  the  water  defeending 
into  it  by  the  cock  2.  When  full,  the  water  in  the  regifter 
will  be  on  a  level  with  the  top  of  the  gas-holder.  Then 
fhut  the  cocks  1  and  2.  You  may  now  remove  the  cork  from 
the  opening  O,  which  is  then'  prepared  to  receive  the  con- 
du£ling-pipe  from  any  apparatus  from  which  the  gas  is  ge¬ 
nerating.  As  the  gas  is  delivered  the  water  efcapes,  and 
fhould  be  caught  in  any  convenient  veffel.  The  regifter  will 
then  fhow  the  quantity  received :  when  full,  clofe  the  open¬ 
ing  O  with  a  cork  wrapped  in  leather,  which  prevents  the 
’communication  with  the  atmofphere.  It  may  now  be  eafily 
removed  or  conveyed  where  it  is  wanted. 

When  it  is  required  to  fill  a  glafs  receiver,  as  Re,  with 
the  gas,  having  previoufly  filled  the  circular  ciftern  with 
water,  place  it  in  the  ciftern,  put  in  the  adopting  cork  A, 
and,  with  the  mouth  applied  to  the  cock,  exhauft  the  re¬ 
ceiver,  in  which  the  water  will  rife  till  full,  Then  clofe  the 

cock 
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cock  A,  and  open  the  two  cocks  i  and  2,  and  the  gas  will 
afcend  into  the  receiver,  while  the  water  will  take  its  place  in 
the  gas-holder.  The  fubftances  to  be  experimented  upon 
fhould  be  mounted  with  wires  palling  through  corks  covered 
with  wetted  leather,  like  the  watch-fpring  S,  or  the  deflat 
grating  pan  D,  in  which  the  fubftances  intended  to  be  ex- 
pofed  to  the  adtion  of  the  gas  mult  be  ignited. 

It  is  not  here  neceftary  to  enter  into  a  particular  account 
of  each  procefs,  as  they  are  in  general  well  known  even  to 
the  young  experimentalift.  It  may  be  neceftary,  however, 
to  add  as  a  caution — that,  after  the  deflagration,  the  gas-holder 
and  receiver  fhould  be  removed  into  an  open  place  or  under 
the  chimney,  that  the  acid  gas,  or  any  other  injurious  air, 
may  be  fufficiently  changed  before  the  receiver  is  again  ex- 
haufted  by  the  mouth. 

When  the  blowpipe  is  ufed  it  fhould  with  its  elaftic  pipe 
be  fcrewed  on  to  the  cock  C  k ;  the  ciftern  fhould  be  kept 
full  by  reverfing  a  large  receiver  of  water  over  it,  or  any  other 
Ample  method,  and  the  cock  2 ,  only  opened  for  the  admiflion 
of  water. 

Bladders  mounted  with  cocks  may  be  filled  with  gas  by 
firft  emptying  them  of  atmofpheric  air,  then  fcrewing  them 
to  the  cock  Ck9  filling  the  ciftern  with  water,  and  opening 
the  cock  2.  In  all  thefe  inftances  the  quantity  ufed  may  be 
afcertained  from  the  regifter,  which  has  a  fcale  of  pints  or 
cubic  inches  attached  to  it. 

The  numerous  experiments  in  which  the  gafes,  particularly 
oxygen,  are  ufed,  will,  I  conceive,  be  a  fufficient  apology  for 
troubling  the  readers  of  your  valuable  and  interefting  Maga¬ 
zine  with  this  trifle,  which  I  have  really  found  ufeful  in  the 
laboratory. 


XXVII.  Experiments  on  Charcoal.  By  Clement  and 

Desormes. 

[Concluded  from  p.  73.] 

SECOND  METHOD. 

Adion  of  the  Sulphur. 

Had  we  begun  our  labour  as  we  have  related,  we  flhould 
probably  have  been  fatisfied  with  the  proofs  before  eftabliflied, 
that  there  exifts  no  hydrogen  in  charcoal  3  and  we  fhould 
not  have  had  recourfe  to  the  action  of  fulphur.  But  an  ex¬ 
periment  having  made  known  to  us  a  particular  combination 
of  charcoal  and  fulphur,  we  refolved  to  continue  our  labours. 

"  v  .  We 
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We  {hall  here  obferve,  that  as  this  combination  appeared 
to  us  to  be  the  liquid  hydrogenated  fulphur  of  Scheele,  men¬ 
tioned  in  the  memoir  of  C.  Berthollet  on  fulphurated  hydro¬ 
gen,  we  were  ftrongly  inclined  to  acknowledge  the  prefence 
of  hydrogen  in  charcoal ;  and  we  did  not  change  our  opinion 
till  after  an  examination  on  a  large  fcale,  and  the  moll  de- 
cifive  experiments. 

Sulphur  and  charcoal  combine  at  a  high  temperature,  and 
probably  in  different  proportions.  One  of  thefe  combina¬ 
tions  is  liquid  at  the  ufual  temperature  and  preffure  of  the 
atmofphere.  It  is  this  combination  in  particular  which  we 
{hall  examine. 

It  is  tranfparent  and  colourlefs  when  pure,  but  in  general 
of  a  greenifh  yellow  colour  ;  has  a  difagreeabl’e  odour  fome- 
what  pungent,  but  not  infipid  like  that  of  fulphurated  hy¬ 
drogen  :  it  produces  on  the  fkin  a  confiderable  degree  of  cold, 
and  evaporates  as  fpeedily  as  ether,  without  any  refiduum  if 
colourlefs,  and  leaving  fulphur  behind  it  if  yellow.  Its  fa¬ 
vour  is  at  firft  cool,  but  afterwards  exceedingly  pungent  like 
that  of  ether. 

It  is  heavier  than  water,  and  keeps  at  the  bottom  of  that 
fluid  without  mixing  with  it,  in  the  fame  manner  as  a  heavy 
oil. 

As  this  combination  refults  from  the  union  of  fulphur  and 
charcoal,  it  may  with  propriety  be  called  carhurated  fulphur, 

Preparation  of  carhurated  Sulphur . 

This  fubftance  is  obtained  by  making  fulphur  pafs  through 
jm  ignited  porcelain  tube  in  which  charcoal  in  fragments  and 
in  powder  has  been  previoufly  heated.  It  muft  be  heaped 
up  a  little  in  order  that  the  fulphur  in  vapours  may  be  obliged 
to  come  into  full  contact  with  it. 

To  operate  exactly,  we  adjufted  to  one  extremity  of  the 
porcelain  tube  which  contained  the  charcoal  a  long  glafs 
tube,  pretty  large,  containing  a  file  of  fmall  flicks  of  fulphur 
which  could  be  fucceflively  pufhed  into  the  porcelain  tube  by 
an  iron  fpike  palling  through  a  cork  with  which  the  tube  was 
clofed.  At  the  other  extremity  was  an  adaptor  of  glafs  ter¬ 
minated  by  a  bent  tube  immerfed  in  a  glafs  flafk  which  com¬ 
municated  with  the  pneumatic  tub. 

With  a  little  care,  an  apparatus  of  this  kind  may  be  eafily 
conflru&ed  fo  as  to  lofe  nothing. 

Before  the  fulphur  is  introduced,  all  the  gas  the  charcoal 
is  capable  of  giving  by  heat  muft  be  f’uffered  to  efeape :  the 
fulphur  mud  be  introduced  {lowly.  When  it  a<5ts  on  the 
charcoal,  ayellowifh  liquid,  having  the  appearance  of  an  oil, 
is  feen  to  coridenfe  itfelf  in  the  adaptor.-  By  continuing  the 
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heat  it  evaporates,  and  is  condenfed  in  the  water  of  tbefialk; 
it  traverfes  it  in  globules  which  in  appearance  do  not  diffolve, 
and  which  are  collected  at  the  bottom. 

The  complete  fuccefs  of  this  experiment  is  very  uncertain. 
The  regular  manner  in  which  fulphur  acts  when  heated  in  clofe 
yeffels,  is  one  of  the  principal  obftacles.  It  is  well  known  that 
if  fuddenly  expofed  to  a  great  heat  inftead  of  being  volatilized* 
it  becomes  fixed  in  fome  meafure,  and  forms  a  kind  of  pafte. 
It  often  happens  that  fulphur  expofed  to  a  ft  rung  heat  in  a 
porcelain  tube  is  not  volatilized,  and  that  no  carburated  ful¬ 
phur  is  formed.  In  that  cafe  more  fulphur  is  introduced,  to 
bring  the  other  to  fuch  a  low  temperature  that  the  whole 
may  be  volatilized ;  but  it  then  paffes  too  rapidly  over  the 
charcoal  to  be  united  with  it,  and  the  fublimated  fulphur, 
by  condenfing  in  the  adaptor,  often  makes  it  burft.  It  is 
much  better  to  urge  the  fulphur  very  (lowly,  and,  in  parti¬ 
cular,  to  incline  the  tube  towards  the  adaptor  to  make  the 
fulphur  run  upon  the  charcoal. 

During  the  production  of  the  carburated  fulphur,  no  gas 
is  difengaged.  The  air  in  the  veffeis  only  receives  an  ex- 
panfion  by  its  mixture  with  the  carburated  lulphur,  which  is 
exceedingly  volatile,  and  a  little  which  has  become  inflam¬ 
mable  efcapes. 

Notwithflanding  the  difficulty  of  fucceeding  in  this  expe¬ 
riment,  we  made  one  in  which  ten  grammes  of  charcoal  en¬ 
tirely  vaniflied.  It  appeared  to  us  that  it  formed  nearly  one- 
ihira  of  the  combination.  When  any  bits  of  charcoal  re- 

j 

main  they  are  vifibly  corroded  and  of  a  paler  black  colour 
than  before,  being  fubje&ed  to  the  adion  of  the  fulphur. 

When  more  fulphur  than  is  neceffary  for  the  production 
of  liquid  carburated  fulphur  paffes  on  the  ignited  charcoal, 
the  refull  is  a  folid,  which  cryltallizes  in  the  adaptor.  Thefe 
cryftals  feem  to  refemble  thole  of  fulphur,  but  they  contain 
charcoal,  for  they,  evidently  leave  fome  of  it  after  their  com- 
buftion  in  the  open  air.  This  folid  carburated  fulphur  may 
contain  a  little  of  the  liquid,  and  in  that  cafe  it  forms  a  pafte, 
which  in  the  air  foon  lofes  its. odour  and  its  confidence. 

It  appears  that  to  produce  a  combination  of  fulphur  and 
charcoal  they  muft  be  both  exceedingly  warm  \  for,  by  heat¬ 
ing  in  a  retort  a  mixture  of  fulphur  and  charcoal  well  united, 
a  little  gas  only  is  obtained  of  a  bad  odour,  infoluble  in 
water,  and  which  Scheele  called  infoluble  hepatic  gas. 

We  burnt  a  gas  nearly  fimilar,  which  may  be  procured  in 
large  quantity,  by  means  we  fliall  deferibe  hereafter ;  and  we 
had  for  produd  a  great  deal  of  carbonic  acid  and  fulphurous 
acid,  but  apparently  no  water. 
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Whether  this  was  a  gafeous  combination  of  charcoal  and 
fulphur,  or  gafeous  oxide  of  carbon,  holding  in  combination 
fulphur,  we  will  not  venture  to  determine.  Oxygenated 
muriatic  acid  gas,  however,  when  brought  into  contact  with 
this  fubftance,  the  nature  of  which  is  not  perfe&ly  known 
to  us,  deftroys  it  almoft  entirely,  and  fulphur  is  depofited, 
which  is  the  cafe  alfo  when  carburated  fulphur  is  evaporated 
in  the  air. 

Beautiful  carburated  fulphur  may  be  obtained,  but  in  fmall 
quantity  and  after  long,  expofure  to  the  action  of  the  fire,  by 
heating  fulphuret  of  antimony  with  charcoal.  Sulphuret  of 
mercury  treated  in  the  fame  manner  gives  a  very  fmall  quan¬ 
tity,  but  thofe  of  copper  and  iron  do  not  produce  a  fingle 
atom. 

When  fulphuret  of  ftrontian  is  prepared  by  fulphate  and 
charcoal,  if  there  be  a  great  deal  of  the  latter,  carbonic  acid 
is  obtained  ;  carbonous  gas,  mixed  probably  with  hydrogen  ; 
and,  in  the  laft  place,  a  fetid  gas,  partly  foluble  and  partly 
infoluble  in  water.  This  fecond  portion  feems  to  us  to  be 
the  gas  above  mentioned.  In  this  experiment  a  very  large 
quantity  of  ftrontian  was  difengaged  :  the  union  of  the  ful¬ 
phur  with  the  charcoal  is  the  caufe,  perhaps,  which  makes  it 
abandon  its  bafe. 

By  expofing  a  mixture  of  charcoal  and  fulphuret  of  potafh, 
carefully  made  to  a  ftrong  heat,  there  is  obtained  a  prodi¬ 
gious  quantity  of  this  gas,  which,  we  have  already  faid,  may 
be  only  gafeous  carburet  of  fulphur,  and  which  by  combuf- 
tion  gives  a  great  deal  of  fulphurous  acid  and  carbonic  acid. 

The  diftillation  of  calcined  fulphate  of  alumine  and  char¬ 
coal  gave  alfo  a  little  of  this  gas.  Sulphuret  of  lime,  treated 
in  the  fame  manner,  gave  none  of  it. 

By  diftilling  wax  with  fulphur  a  great  deal  of  fulphurated 
hydrogen  is  obtained,  and  at  laft  liquid  carburet  of  fulphur, 
but  ftained  by  the  undecompofed  oil  and  an  empyreumatic 
oil. 

Examination  of  the  Liquid  Carburet  of  Sulphur . 

We  have  already  obferve'd  that  on  the  firft  view  we  fuf- 
pe6ted  this  fubftance  to  be  the  hydrogenated  fulphur  of 
Scheele,  but  the  following  experiments  fhowed  this  opinion 
to  be  falfe. 

C.  Berthollet  aftigns  to  this  fubftance  the  property  of  fuf- 
fering  fulphurated  hydrogen  to  be  difengaged,  and  of  depofit- 
ing  fulphur.  But  the  combination  which  we  call  carburated 
fulphur  does  not  contain  fulphurated  hydrogen. 

ift,  If  a  quantity  of  this  fubftance  very  limpid  be  put 

under 
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under  a  bell  filled  with  water  under  a  receiver,  and  if  the 
air  be  exhaufted  till  the  remainder  forms  an  equilibrium 
with  a  column  of  mercury  of  about  20  or  25  centimetres  at 
the  mean  temperature,  the  carburated  fulphur  is  then  feen 
to  affume  the  ftate  of  gas;  it  rifes  in  large  bubbles  through 
the  water  without  being  diffolved  in  it:  and,  if  the  preifure 
be  reftored,  the  gas  is  immediately  condenfed,  and  reappears 
under  a  liquid  form. 

Sulphurated  hydrogen  which  traverfes  water  at  the  fame 
preiTure,  diffolves  in  it ;  water  faturated  with  fulphurated  hy¬ 
drogen,  at  the  preifure  of  the  atmofphere  parts  with  but  a 
very  fmall  quantity  of  it,  when  the  preifure  is  reduced  to  a 
fourth.  The  gas  then  produced  by  carburated  fulphur  is  not 
fulphurated  hydrogen. 

ad,  If  carburated  fulphur  be  introduced  into  a  barometric 
tube,  in  which  the  mercury  maintains  itfelf  at  76  centimetres, 
it  immediately  falls  to  50  centimetres.  The  temperature 
being  12*5  *  degrees,  if  the  tube  be  immerfed  in  a  mercurial 
tub,  the  whole  gas  which  made  the  mercury  in  the  baro¬ 
meter  fall,  becomes  condenfed,  and  the  tube  is  filled  with 
mercury.  This  gas,  then,  is  not  fulphurated  hydrogen,  for 
without  the  conta&of  an  abforbent  the  latter  would  have  re¬ 
mained  gafeous. 

This  experiment  afcertains  nearly  the  elaflic  force  of  car¬ 
burated  fulphur  at  the  mean  temperature.  That,  indeed,  in¬ 
troduced  into  the  barometer  by  making  the  mercury  defeend 
to  50  centimetres,  fupplies,  by  its  elafticity,  the  place  of  a 
column  of  26  centimetres,  which  is  the  meafure  of  it.  That 
of  ether  at  the  fame  temperature  is  fomewhat  greater. 

If  the  preifure  of  the  atmofphere  were  only  26  centimetres, 
no  carburated  fulphur  would  exift  but  in  the  gafeous  ftate. 

3d,  If  liquid  carburated  fulphur  be  put  into  a  veffel  with 
acetite  of  lead  over  it,  and  if  this  veffel  be  expofed  in  a  com¬ 
plete  vacuum,  the  carburated  fulphur  will  be  feen  to  affume 
the  elaftic  Hate,  and  to  traverfe  the  acetite  of  lead  without 
blackening  it,  which  fulphurated  hydrogen  would  not  fail  to 
do.  If  the  carburated  fulphur  be*  flirred  with  a  folution  of 
lead,  it  at  length  becomes  turbid,  and  affumes  a  brown  and 
not  a  black  colour.  .1 

We  tried,  but  in  vain,' to  combine  fulphur  with  fulphu¬ 
rated  hydrogen  to  obtain  hydrogenated  fulphur ;  we,  how¬ 
ever,  made  this  gas  pafs  with  fulphur  in  vapours  into  a  warm 
receiver.  There  was  no  very  fenfible  a&ion ;  the  fulphur 
only,  retained  the  odour  of  the  gas,  but  was  no  lefs  folid. 

*  We  fuppofe  of  Reaumur’s  thermometer,  =  6o°  Fahr  —  Edit, 

By 
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By  pouring,  according  to  the  advice  of  C.  Berthollet,  z 
little  of  hydrogenated  fulphur  into  an  acid,  we  obtained  a  pre¬ 
cipitate  of  fulphur  of  an  oily  appearance,  but  firailar  to  a 
pafte,  and  which  foon  loft  all  the  fulphurated  hydrogen  gas 
it  contained :  it  then  became  folid  like  common  fulphur, 
which  is  very  different  From  carburated  fulphur,  as  the  latter 
has  no  fmell  of  fulphurated  hydrogen,  and  when  pure  fcarcely 
leaves  any  reftduum. 

Thefe  experiments  feem  to  us  fufficiently  decifive  to  con¬ 
clude  that  carburated  fulphur  contains  no  fulphurated  hy¬ 
drogen. 

The  fpecific  gravity  of  this  liquid  muft  vary ;  we  found  it 
once  to  be  13,  that  of  water  being  ten. 

Carburated  fulphur  inflames  with  great  facility.  It  emits 
a  ftrong  odour  of  fulphurous  acid  5  depofits  a  little  fulphur, 
which  then  burns;  and  there  remains  black  combuftible 
charcoal  as  tifuah 

This  body,  on  pafling  into  an  ignited  glafs  tube,  experi¬ 
ences  no  fenfible  alteration. 

It  evaporates  at  the  ufual  temperature,  and  greatly  in- 
creafes  the  volume  of  the  air — nearly  as  much  as  ether.  It 
exercifes  the  fame  adtion  on  oxygen,  azotic,  hydrogen,  and 
nitrous  eras.  It  renders  them  all  inflammable,  but  does  not 
feem  to  produce  on  them  any  particular  alteration 

The  oxygen  which  holds  carburated  fulphur  in  gas,  deto¬ 
nates  with  a  prodigious  force — incomparably  greater  than  that 
produced  with  hydrogen.  We  hoped  to  be  able  to  employ 
this  method  to  dofe  the  conftituent  principles  of  this  body, 
but  we  did  not  think  it  prudent  to  operate  this  detonation  in 
clofe  veftels.  Thefe  veffels  ought  to  be  exceedingly  ftrong, 
and  even  then,  if  of  glafs,  the  experiment  would  be  attended 
with  danger. 

The  air  which  has  diffolved  carburated  fulphur  fuffers  it 
to  burn  quietly. 

As  we  have  mentioned  the  differences  between  carburated 
fulphur  and  hydrogenated  fulphur,  we  muff  not  conceal  a 
refemblance  which  we  have  found  between  them. 

Nitrous  gas  which  holds  in  folution  carburated  fulphur 
gaftfied  by  it,  is  inflammable  like  the  other  gafes ;  but  the 
colour  and  beauty  of  its  flame  are  peculiar,  they  can  be  com¬ 
pared  only  to  that  of  zinc,  which  burns  with  rapidity. 

*  This  evaporation  of  carburated  fulphur  takes  place  exa&Iy  in  the 
fame  manner  as  that  qf  ether ;  it  is  proportional  to  the  volume  of  the  gas, 
and  does  not  depend  on  the  nature  of  it :  this  affords  a  new  reafen  for  be¬ 
lieving  it  probable  that  the  cafe  is  the  fame  with  the  evaporation  of  water. 

•„ '  Sulphurated 
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■  Sulphurated  hydrogen  mixed  with  nitrous  gas'  produces  a 
fimilar  effect. 

This  is  the  only  experiment  in  which  carburated  fulphur 
did  not  exhibit  the  fame  phenomena,  as  if  it  contained  ful¬ 
phurated  hydrogen ;  and  this  fact  cannot  certainly  deftroy 
the  opinion  which  we  formed,  in  confequence  of  all  thofe  we 
have  compared  and  repeated,  in  order  to  prove  the  difference 
of  thefe  two  bodies:  betides,  it  is  poffible  that  the  colour 
and  vivacity  of  the  dame  may  have  arifen  from  the  fulphur, 
which  is  a  principle  of  both. 

If  a  piece  of  rag  be  dipped  in  liquid  carburated  fulphur 
and  wrapped  round  the  bulb  of  a  thermometer,  and  if  the 
evaporation  be  affifted  by  the  wind  of  a  bellows,  it  will  make 
the  thermometer  defeend  to  the  freezing  at  leaft,  that  is  to 
fay,  lower  than  ether  under  the  fame  circumftances. 

This  fubftance  unites  with  phofphorus,  and  diffolves  with 
great  facility;  but  this  folution  is  not  more  inflammable 
than  phofphorus  alone. 

It  unites  alfo  to  a  fmall  quantity  of  fulphur  without  chan¬ 
ging  its  ftate,  only  it  becomes  more  coloured. 

It  feems  to  have  no  add  ion  on  charcoal. 

The  water  in  which  carburated  fulphur  condenfes  during 
its  preparation  acquires  a  greenifh-yellow  colour,  which  in  the 
courieof  time  becomes  white  and  milky.  At  firft,  this  folu¬ 
tion  precipitates  lead  of  a  reddifh-brown  colour,  and  then 
black,  as  fulphurated  hydrogen  does ;  and  at  length,  after  a 
confiderable  time,  white,  like  the  fulphuric  acid.  It  is  to  be 
prefumed  that  the  water  in  this  cafe  is  decompofed.  If  this 
a&ion  of  carburated  fulphur  on  water  is  not  very  vifible, 
it  is  the  mbre  fo  when  the  water  contains  a  fixed  alkali;  the 
union  takes  place  with  difficulty  even  by  heat;  the  carburated 
fulphur  traverfes  the  alkaline  folution  in  vapours  without 
uniting  fpeedily  with  it :  however,  if  heated  in  a  vefiel  almoft 
clofe,in  order,  to  prevent  the  efcape  of  the  carburated  fulphur, 
it  diffolves  almoft  entirely,  and  nothing  remains  but  a  little 
charcoal  in  the  form  of  a  black  powder.  This  folution,  when 
recently  made  is  of  a  dark  amber  colour,  and  difengages  only 
a  very  little  fulphurated  hydrogen  by  the  addition  of  an  acid  ; 
but  at  the  end  of  fome  time,  and  particularly  when  evapo¬ 
rated,  there  is  formed  a  great  deal  of  fulphurated  hydrogen 
and  carbonic  acid.  The  latter  is  fo  abundant  that  the  alkali 
eryftallizes  very  eaftly.  This  pheenomenon  takes  place  in  par¬ 
ticular  with  foda.  The  reft  of  the  folution  is  hydrogenated 
fulphuret,  which  precipitates  folutions  of  lead  of  a  beautiful 
red  colour.  This  precipitate,  which  becomes  browner  in  the 
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air,  is  a  hydrofulphuxated  oxide  of  lead.  Carburated  fulpbur 
unites  alfo  with  ammonia,  but  the  alkali  does  not  become 
cryftallizable :  the  whole  is  volatilized  by  heat. 

The  nitric,  muriatic,  and  fulphuric  acids  do  not  attack 
carburated  fulphur  cold.  When  warm,  the  nitric  acid  burns 
a  part  of  it. 

Liquid  fulphurous  acid  does  not  attack  it  fenfibly.  The 
Cafe  is  the  fame  with  the  gafeous.  Carburated  fulphur  is  vo¬ 
latilized  in  it  as  in  the  other  gafes,  and  there  is  no  precipi¬ 
tation  of  fulphur ;  which  wrould  not  fail  to  be  the  cafe  if  there 
vVere  fulphurated  hydrogen. 

Liquid  oxygenated  muriatic  acid  burns  it  flowly,  and  it 
appears  that  it  attacks  the  charcoal  rather  than  the  fulphur, 
for  the  latter  becomes  folid.  This  will  probably  afford  the 
means  of  analyfing  that  fubftance  when  it  becomes  neceffary 
to  afcertain  exadtly  its  conftituent  principles. 

Carburated  fulphur  diffolves  very  well  in  olive  oil,  but 
better  when  hot  than  when  cold:  it  depofits  a  little  char¬ 
coal,  and  cryftallizes  regularly  and  very  foon  by  cooling. 

Alcohol  makes  it  pafs  almoft  inftantaneoufly  to  the  foft 
Hate. 

A  portion  of  that  which  is  diffolved  is  precipitated  by  the 
water,  and  hill  retains  charcoal. 

Ether  mixed  with  carburated  fulphur  makes  it  cryftallize 
regularly  and  immediately  another  part  is  diffolved.  A  crys¬ 
tallization  better  determined  is  obtained  almoft  as  fpeedily  by 
the  adtion  of  a  warm  folution  of  potafh  placed  in  an  open 
veffel,  where  the  too  elaftic  carburated  fulphur  has  an  oppor¬ 
tunity  of  efcaping.  The  cryftals,  the  moleculae  of  which  we 
might  almoft.  fay  we  faw  arranged,  are  elongated  odtaedra, 
pretty  large,  very  regular  and  complete,  becaufe  they  are 
formed  in  the  middle  of  the  liquor. 

It  might  have  been  believed  that  the  charcoal  united  itfelf 
to  the  phofphorus  and  gave  birth  to  a  new  compound ;  but 
here,  as  in  many  other  circumftances,  analogy  is  in  fault, 
and  we  were  not  able  to  obtain,  by  fimilar  means,  this  com¬ 
bination. 

This  account  of  our  experiments  is  already  too  long,  if  its 
diredt  utility  he  confidered.  It  is  very  probable  that  when  we 
found  this  carburated  fulphur,  had  we  not  fuppofed  it  to  pof- 
fefs  fome  ufeful  principles,  we  fhould  have  paid  lefs  attention 
to  it.  But,  ftnce,  we  were  not  fo  fortunate  as  to  find  any 
other  effedts  produced  by  it  than  that  of  occafioning  a  conli- 
derable  degree  of  headach,  and  difpoftng  us  to  fleep,  by  in- 
fedting  the  air  which  we  inspired.  The  labour,  however,  is 

done* 
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and  we  know  that  the  combination  of  charcoal  and 
fuJphur  prefenls  nothing  very  interefting  *.  It  is,  however, 
poffible  that  in  abler  hands  this  fubftance  may  be  the  mean 
of  leading  to  new  difeoveries. 

CONCLUSIONS. 

ift,  The  nature  of  the  gas  has  no  influence  on  the  evapo¬ 
ration  of  the  liquids;  that  is  to  fay,  the  refpedfive  quantities 
of  ether,  alcohol,  carburated  fulphur,  and  very  probably  wa¬ 
ter,  evaporate  equally  in  equal  volumes  of  oxygen  gas,  hy¬ 
drogen,  azote,  carbonic  acid,  and  atmofpheric  air,  when  the 
temperature,  preffure,  and  other  circumftances  are  fimilar. 

2d,  Charcoal  of  whatever  kind  it  may  be  gives  no  water 
in  burning,  and  requires  the  fame  quantity  of  oxygen;  it 
therefore  contains  no  hydrogen,  and  if  there  be  oxygen  it 
always  contains  of  it  the  fame,  fince  the  carbonic  acid  pro¬ 
duced  is  always  the  fame. 

3d,  Sulphur  and  charcoal  can  combine  at  a  high  tempera¬ 
ture.  The  refult  is,  ift,  a  tranfparent  and  highly  volatile  li¬ 
quid  ;  2d,  a  cryftallizable  folid,  and,  perhaps,  a  gas  perma¬ 
nent  at  the  ufua!  date  of  the  atmofphere :  in  thefe  combina¬ 
tions  no  trace  of  hydrogen  can  be  obferved. 

4th,  The  gafeous  oxide  of  carbon,  obtained  by  dried  char¬ 
coal  and  carbonic  acid,  or  other  analogous  means,  does  not 
contain  hydrogen.  It  is  a  fimple  combination  inflammable 
per  fe. 

The  Journal  de  Phyfique  et  de  Chimie ,  published  by  C.  Van. 
Mons  for  the  month  of  Pluviofe  la  (I,  contains  a  memoir,  by 
the  Dutch  chemifts,  on  the  fuppofed  gafeous  oxide  of  carbon. 

It  contains  experiments  which  to  us  do  not  feem  conclu- 
five.  Thefe  chemifts  did  not  even  obferve  the  prefence  of 
oxygen  in  that  gas.  Had  they  dofed  the  quantities  on  which 
they  operated,  they  would  have  feen  that  the  carbonic  acid 
in  palling  on  the  charcoal  almoft  entirely  difappears,  and 
(hows  itfelf  again  under  ail  inflammable  form.  It  formed 
part  then  of  this  new  gas,  which  then  became  mere  carbo¬ 
nated  hydrogen  :  it  is  very  probable  that  what  they  obtained 
was  united  with  hydrogen  only,  becaufe  the  charcoal  had 
not  been  fufficiently  heated  and  well  protected  from  the  adlion 
of  humidity. 

Of  this  we  have  a  proof  in  the  experiment  in  which  thefe 
chemifts,  bv  making  azote  pafs  upon  the  charcoal  inftead  of 
carbonic  acid,  rendered  it  inflammable.  We  long  ago  made 
this  experiment  with  charcoal  well  burnt,  and  tire  azote  ac¬ 
quired  no  inflammability. 

*  For  nr  parr,  we  think  the  fubrft  extremely  interefting. — Edit. 
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The  fame  chemifts,  to  prove  their  aflertion,  flate,  that 
copper  does  not  decompofe  the  carbonic  acid,  as  iron  does  in 
the  experiment  of  Cruickfhank.  But  it  may  be  faid  in  an- 
fwer,  that  as  the  former  metal  does  not  decompofe  the  water* 
it  may  not  have  the  property  of  decompoflng  carbonic  acid. 

In  a  word,  the  combination  or  inflammable  gas  with  ful- 
phur,  obtained  by  the  Dutch  chemifts,  and  which  they  took 
to  be  fulphurated  hydrogen,  was  only  a  mixture  of  that  gas 
with  the  gafeous  oxide  of  carbon  a  little  fulphurated,  of  which 


we  have  already  fpoken. 


Carburated  fulphur  is  not  a  difcovery  entirely  new  :  flnce 
our  labour  we  have  learned  that  it  had  been  announced  in 
fome  work  or  other  before. 


XXVIII.  An  LJfay  on  Longevity.  By  Sir  John 

Sinclair,  Bart. 

Introduction. 


JL  H  E  means  of  preferving  health,  and  of  attaining  great 
age,  are  fubjedls  which  feem  to  be  well  entitled  to  the  pecu¬ 
liar  attention  of  every  thinking  man.  In  regard  to  the  for¬ 
mer,  there  is  no  queftion :  the  pleafure  that  arifes  from  the 
pofleffion  of  health,  and  the  diftrefs  which  ficknefs  occafions, 
are  perpetual  mementos  that  health  cannot  be  neglected. 
But  as  to  the  latter,  the  propriety  of  afpiring  to  long  life  has 
been  doubted ;  and  it  is  faid,  after  a  perfon  has  lived  for 
50  or  60  years,  and  has  fulfilled  his  duties  as  a  man,  that  he 
had  better  retire  to  make  way  for  others,  and  that  the  fooner 
he  quits  thefe  fublunary  fcenes  the  better.  Such  fentiments, 
however,  ought  net  to  be  indulged.  If  perfons  lived  only  for 
themfclves,  and  for  the  gratification  of  their  own  paflions, 
and  to  promote  their  own  interefts  alone,  this  might  be  the 
cafe.  But  if  we  live,  as  we  ought  to  do,  to  promote  the  hap- 
pinefs  of  others  as  well  as  our  own,  and  if  by  living  long 
we  can  be  of  more  fervice,  from  the  knowledge  which  greater 
experience  and  longer  obfervation  muft  neceflarily  furnifh, 
the  refult  is,  that  we  ought  to  live  as  long  as  we  have  health 
and  ftrength  to  perform  good  actions  to  others,  and  that  the 
power  of  doing  good  ought  to  be  the  proper  limit  by  which 
our  wiflies  for  exiftence  ousfht  to  be  bounded  :  nor  ouoht  it 
to  be  omitted,  that  there  is  an  evident  and  neceflary  connec¬ 
tion  between  good  health  and  longevity,  as  it  is  impoflible 
to  poflefs  the  .one  without  its  contributing  to  the  enjoyment  of 
the  other. 

In  (ketch ing  out  fome  obfervations  on  this  important  fub- 
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jedl,  it  is' my  intention  to  ftate,  1.  The  circumflances  which 
tend  to  promote  longevity.  2.  The  rules  which  have  been 
adopted  by  thofe  who  have  attained  great  age.  3.  The  pe¬ 
culiar  defcription  of  countries  molt  remarkable  for  long  life. 
And,  4.  To  add  fome  tables  of  longevity  and  the  duration 
of  human  life. 

I.  Circumflances  tending  to  promote  Longevity . 

The  circumflances  tending  to  promote  longevity  may  be 
confidered  under  the  following  general  heads: — 1.  Climate. 
2.  Form  of  the  individual.  3.  Parentage,  4.  Natural  dif- 
pofition.  3.  Situation  in  life.  6.  Profeffions.  7.  Exercife 
or  labour.  8.  Connubial  connedtions.  9.  Sex.  And,  10. 
Renewal  of  age. 

1.  Climate . — In  the  flrft  place,  climate  feems  to  be  of  con- 
flderable  importance;  and  it  may  be  laid  down  as  a  general 
rule,  that  the  moderate,  or  even  the  cokleft  climates,  are  the 
moft  favourable  to  long  life.  Heat  feems  to  relax  and  en¬ 
feeble,  cold  to  ftrengthen  and  brace,  the  human  frame.  The 
diet  alfo  of  hot  countries  is  not  fo  nourifhing  as  that  of  cold 
and  there  is  in  general  a  greater  difpofition  and  greater  op¬ 
portunities  to  indulge  in  various  excefles  in  the  former  than 
in  the  latter.  But  if  the  climate  be  cool,  a  rainy  atmofphere 
feems  to  be  lefs  unfavourable  to  longevity  than  could  well  be 
imagined;  for  Ireland,  which  is  a  wet  country,  boafts  of  a 
great  number  of  old  people.  And  a  very  large  proportion 
of  the  aged  who  have  lived  in  England  and  Scotland,  have 
redded  in  the  weftern,  and,  confequently,  the  rainieft  counties 
in  the  ifland  f . 

2.  Form . — The  next  circumftanee  to  be  confidered  is,  the 
form  and  flze  of  the  individual.  It  is,  generally  admitted  that 
perfons  of  a  compact  fhape,  and  of  a  moderate  ftature,  are 
the  moft  likely  to  live  long.  Height  often  originates  from 
the  difproportioned  growth  of  fome  particular  part  of  the 
body,  which  necefiarily  has  a  tendency  to  engender  weaknefs 
and  difeafe.  Tall  perfons  alfo  are  apt  to  acquire  a  habit  of 
ftooping,  which  contradfs  the  cheft,  and  is  a  great  enemy  to 
free  refpi ration ;  whereas  the  fhort-fized  find  little  difficulty 
in  keeping  themfelves  eredt,  and  are  naturally  much  more 

*  In  cold  countries  they  live  more  upon  animal,  in  hot  countries  upon 
vegetable,  food,  and  fruits.  A  judicious  mixture  of  both  is  the  beft  plan, 
to  purfue  ;  but,  of  the  two,  animal  food  is  the  moft  nourilhing. 

f  Moifture,  it  would  appear,  is  not  prejudicial  to  health,  if  it  does  not 
affeft  the  purity  of  the  air.  Even  ftagnated  water,  if  in  peat  bogs  or  mo- 
rafles,  is  not  unwhoiefome,  as  the  water,  by  the  aftringency  of  the  peat, 
is  prevented  from  becoming  putrid.  Lincolnfhire  alfo,  and  feveral  ol  the 
marlhy  counties  of  England,  can  produce  a  number  of  inftances  of  great 
age,  but  probably  they  were  from  the  more  elevated  parts  of  thefe  diftrifl*. 

M  2  adtive. 
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a&bive,  by  which  the  animal  functions  are  retained  in  a  ftater 
of  much  greater  perfection.  The  only  difadvantage  attending 
a  fhort  ftature  is,  that  it  is  frequently  accompanied  with  cor¬ 
pulence,  which  is  rather  unfavourable  to  long  life. 

3.  Parentage. — Being  born  of  healthy  parents,  and  ex¬ 
empted  from  hereditary  difeafe,  are  circumftances  evidently 
favourable  to  longevity.  A  puny  frame,  like  Cornaro’s,  may, 
by  the  greateft  care  and  anxiety,  be  preferved  in  existence; 
but  thole  who  inherit  health  and  ftrength,  and  are  born  with 
robuft  conllitutions,  can  alone  expeCt  not  only  to  live  long,, 
but  to  enjoy  the  pleafures  and  comforts  of  life,  whilft  they 
continue  to  poffefs  it. 

4.  Natural  difpojition. — Longevity  alfo  feems  to  depend 
much  upon  good  temper,  mixed  at  the  fame  time  with  a 
cheerfulnefs  of  difpofition  or  good  fpirits  *.  Neither  the 
irafcible,  nor  thofe  who,  from  defpondency,  fink  under  the 
eroffes  of  life,  can  expert  to  live  long.  Even  thofe  w'ho  fu filer 
their  ftrength  and  fpirits  to  be  exhaufted  by  fevere  ftudy,  or 
other  mental  exertions,  feldom  reach  great  age.  In  the  long 
lift  of  1712  perfons  who  lived  about  a  century,  Fontenelle 
(who  did  not  quite  reach  100  years,)  is  the  only  author  of 
any  note;  and  his  great  age  is  afcribed  to  the  tranquil  eafe 
of  his  temper,  and  that  livelinefs  of  fpirits  for  which  he  was 
much  diftinguifhed  ;  for  he  retained  to  the  laft  the  youth  of 
old  age ,  as  the  French  happily  exprefs  it. 

5.  Situation  in  life. — It  is  commonly  obferved,  cc  that  it 
is  not  the  rich  and  great,  not  thofe  who  depend  on  medi¬ 
cines,  who  become  old,  but  fuch  as  ufe  much  exercife,  are 
expofed  to  the  frefh  air,  and  whofe  food  is  plain  and  mode¬ 
rate  f.”  And  it  is  certain  that  perfons  of  that  defcription, 
in  general,  ftand  the  beft  chance  of  living  long.  At  the 
fame  time,  though  inftances  of  old  acre  in  oreat  and  noble 
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perfonages  are  not  often  to  be  met  with,  yet  they  may  be  as- 
many,  in  proportion  to  the  fmaller  number  of  fuch  perfons ,  as 
thofe  in  the  lower  but  more  numerous  claftes  of  fociety.  Nor 
is  there  any  thing  inconfiftent  in  power,  rank,  or  wealth, 
being  accompanied  with  a  long  period  of  exiftence,  provided 
other  circumftances  are  favourable  to  longevity. 

6.  Profejjlons. — In  the  next  place,  it  is  evident  that  long 
life  mu  ft  depend  much  on  the  manner  in  wfoich  the  indivi¬ 
dual  is  employed.  Unhealthy  occupations  generally  become 
fatal.  Yet  Peter  Prin,  a  glafs- blower,  is  Paid  to  have  attained 
the  great  age  of  101  ;  and  John  Tyler,  a  miner  at  Leadhills, 

;  Hence  rhe  great  age  to  which  many  of  the  French  nobility  lived, 
particularly  before  the  regency  of  Orleans. 

f  See  Eafi.011  on  Human  Longevity,  Introduftion,  p.  xi, 

in 
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in  Scotland,  is  fuppofed  to  have  readied  even  132  years  *e 
His  age,  indeed,  could  not  be  proved  by  direct,  but  it  refts  on 
very  ftrong  circumftantial,  evidence;  and  a  perfonof  the  mod 
undoubted  authority  (Dr.  Walker,  profefior  of  natural  hiftory 
in  the  univerfity  of  Edinburgh,)  informs  me,  “  that  in  his 
mufcles,  joints,  and  in  his  whole  conformation  and  afpedf, 
he  wore  the  appearance  of  more  remote  antiquity  than  he 
had  ever  feen  in  any  human  creature.”  But  on  the  whole, 
farmers,  gardeners,  and  labourers  in  the  country,  are  in  ge¬ 
neral  the  longelt  lived.  Foot  foldiers  alfo,  who  have  furvived 
the  dangers  of  war,  are  remarkable  for  long  life.  They  are 
generally  (lout  and  vigorous  men,  and  the  regularity  to  which 
iurviving  foldiers  muff  have  accuftomed  themfelves,  whild 
the  carelefs  and  diforderly  drop  off,  the  eredt  poiture  to  which 
they  have  been  trained,  and  being  of  courfe  men  well  formed 
by  nature,  and  habituated  to  march  and  walk  well,  (which 
familiarizes  them  to  a  natural  and  healthy  exercife,)  all  com¬ 
bine  in  their  favour. 

7.  Exercife  or  labour. — It  is  alfo  proper  to  remark,  that 
not  only  moderate  exercife,  but  even  labour,  if  not  too  fe- 
vere,  contributes  to  good  health  and  old  asre.  In  many  in- 
trances,  perfons  have  worked  at  threfhing,  and  other  labo¬ 
rious  occupations,  expofed  to  a  current  of  f’refli  air,  after  they 
had  paffed  beyond  the  age  of  100;  and.  If  accuftomed  to  them, 
they  do  not  appear  to  have  fuffered  any  inconvenience  from 
fuch  exertions. 

8.  Connubial  connections .~ — Nor  ought  it  to  be  omitted,  that 
a  large  proportion  of  the  long-lived  have  preferred  a  married 
to  a  Angle  ftate,  and  in  general  have  left  behind  them  a  nu¬ 
merous  family.  Whether  a  life  of  celibacy  occafions  difeafe, 
or  leads  to  irregularity,  or  fours  the  temper,  or  to  whatever 
other  caufe  it  ought  to  be  attributed,  may  be  a  fuhjedf  of  dif- 
pute,  but  it  is  certain  that  the  number  of  fmgle  perfons  who 
live  long  bear  no  proportion  to  the  married  +  ; 

9.  Sex. — Further,  though  a  greater  number  of  males  are 
born  than  of  females,  at  leaft  in  European  countries,  yet 
there  is  reafon  to  believe  that  of  the  two  fexes,  women  reach 
•old  age  in  the  great  eft  proportion.  For  this  various  caufes 
may  be  affigned,  as  the  greater  regularity  and  temperance  of 
their  mode  of  living,  their  being  lefs  expofed  to  dangers  and 

*  It  is  laid  that  neither  of  thefe  initanccs  outfit  much  to  be  wondered 
at,  as  a  glals-blower  is  conftar-tiy  expofed  to  frelh  and  dry  air,  and  the 
In  bon  r  of  miners  under  ground  is  not  for  many  hours,  and  they  generally 
rthde  in  hilly  d limits. 

f  1  his  applies  to  both  fexes,  in  particular  to  the  male.  Dr.  Rulh,  of 
Philadelphia,  affects,  that  he  never  faw  but  one  unmarried  man  exceed 
feurfeore  years. 
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hardships,  lefs  fubjedl  to  violent  agitations,  and  generally  en¬ 
dowed  with  more  cheerfulnefs  and  gentlenefs  of  difpofition. 

10.  Renewal  of  youth. — In  the  lalt  place,  among  the  fym- 
ptoms  of  longevity,  none  is  more  firiking  than  when  nature 
feems  to  renew  itfelf,  by  producing,  even  in  old  age,  new  teeth, 
new  hair,  &c.;  but  the  inftances  of  this  are  extremely  rare. 

II.  Rules  tending  to  promote  long  Life. 

We  {hall  now  proceed  to  ftate  fuch  rules  as  have  been  fol¬ 
lowed  by  thofe  who  have  attained  great  age,  as  they  may 
furnifh  fome  hints  that  may  be  ferviceable  to  others. 

The  plan  laid  down  by  the  celebrated  Cornaro  is  well 
known,  and  the  abftemious  manner  in  which  he  lived  has 
often  been  recommended  to  the  imitation  of  others ;  but  I 
queftion  much  whether  many  would  with  to  lead  the  fame 
life  for  the  fake  of  mere  exigence.  Life  is  no  longer  defi  ra- 
ble  than  whilft  it  can  be  enjoyed  with  fome  degree  of  fatif- 
fadtion,  and  it  is  of  little  confequence,  if  a  pcrfon  merely  ve¬ 
getates,  whether  he  lives  or  not. 

Without  entering  therefore  into  various  particulars,  fitter 
for  the  difcuffions  of  experimental  philofophy  than  for  real 
life,  (as  weighing  the  food  taken,  See.  Sec.)  we  {hall  proceed 
to  mention  the  rules  which  have  been  found  the  moft  effec¬ 
tual,  and  which  are  the  moil  likely  to  be  carried  into  prac¬ 
tice.  They  may  be  claffed  under  the  following  heads  : — 

I.  Food.  2.  Clothing.  3.  Habitation.  4.  Labour  or  ex- 
ercife.  5.  Habits  or  cuftoms.  6.  Medicine.  And,  7.  Dif- 
pofition  of  mind. 

1.  Diet. —  The  importance  of  wholefome  food  for  the  pre- 
fervation  of  health  and  long  life,  and  the  avoiding  of  excefs, 
whether  in  eating  or  drinking,  need  not  be  dwelt  upon. 
Some  inftances,  indeed,  are  mentioned  of  perfons  who  have 
continued  to  commit  excefles  and  have  lived  long;  but  thefe 
are  to  be  confidered  in  no  other  light  than  as  exceptions  from 
a  general  rule;  and  it  may  reafonably  be  contended,  that  if 
fuch  perfons  lived  to  a  great  age  notwithftanding  their  intem¬ 
perance,  they  would  have  lived  much  longer  had  they  fol¬ 
lowed  a  different  courfe. 

2.  Clothing. — It  is  equally  unneceffary  to  detail  at  any 
length  the  neceffity  of  warm  clothing,  more  efpeeially  in 
advanced  life,  and  during  the  coid  feafons,  as  the  beft  mode  of 
preventing  a  number  of  difeafes  to  which  old  men  are  particu¬ 
larly  expoled,  and  which  by  no  other  means  can  be  avoided. 

3.  Habitation. — The  health  of  every  individual  mu.ft  greatly 
depend  on  the  place  where  he  refides,  and  the  nature  of  the 
ho  ufe  which  he  inhabits;  and  as  it  has  frequently  been  re¬ 
marked  that  the  greatefl  number  of  old  people  die  in  winter, 

and 
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snd  that  many  individuals,  in  a  weak  and  confumptive  ftate, 
are  obliged  to  fly  to  warmer  climates  as  the  only  means  of 
fafety,  it  has  thence  occurred  to  Dr.  Pearfon  that  it  would 
be  of  fervice  both  to  the  aged  and  to  the  confumptive' to  have 
houfes  erefited  of  luch  a  peculiar  eonftrufilion  that  the  air 
could  always  be  prelerved,  not  only  pure,  but  nearly  of  the 
fame,  and  of  rather  an  elevated  temperature,  fo  that  the  in¬ 
valids  who  redded  in  them  Ihould  never  be  affefited  by  the 
viciffitudes  of  the  feafons.  Such  an  idea,  it  muft  be  admit¬ 
ted,  cannot  be  a  general  remedy  or  refource ;  but  it  is  well 
entitled  to  the  attention  of  thofe  who  are  in  affluent  circum- 
ftances,  by  fome  of  whom,  it  is  to  be  hoped,  an  hofpital  for 
the  aged  and  the  confumptive  will  be  erefiled,  and  the  expe¬ 
riment  fairly  tried,  both  for  their  own  lakes  and  for  that  of 
human  nature  in  general. 

4.  Exercife  and  labour. — That  either  exercife  or  moderate 
labour  is  neceflary  even  to  aged  perfons,  for  the  purpofe  of 
preferving  the  human  frame  in  order,  can  hardly  be  quef- 
tioned,  provided  any  great  exertion  is  avoided,  than  which 
nothing  is  more  likely  to  deflroy  the  fprings  of  life,  particu¬ 
larly  when  thefe  become  feeble.  Travelling  in  moderation 
alfo,  from  the  change  of  air  and  feene,  has  been  found  of 
great  ufe. 

5.  Habits  and  cuftoms. — In  the  next  place,  good  healthy 
and  confequently  longevity,  depends  much  on  perfonal  clean- 
linefs,  and  a  variety  of  habits  and  cuftoms,  or  minute  atten¬ 
tions,  which  it  is  impoffible  here  to  difeufs.  It  wrere  much 
to  be  wiftied  that  fome  author  would  undertake  the  trouble 
of  coliefiling  the  refult  of  general  experience  upon  that  fub- 
jefit,  and  would  point  out  thofe  habits  which,  taken  fingly, 
appear  very  trifling,  yet  when  combined  there  is  every  reafon 
to  believe  that  much  additional  health  and  comfort  would 
arife  from  their  obfervance. 

6.  Medicine. — It  is  a  common  faying,  that  every  man, 
after  the  age  of  forty,  Ihould  be  his  own  phyfician.  This 
feems,  however,  to  be  a  dangerous  maxim.  The  greateft 
phyficians,  when  they  are  flek,  feldom  venture  to  preferibe 
lor  themfelves,  but  generally  rely  on  the  advice  of  their  me¬ 
dical  friends.  Perfons  who  pretend  to  be  their  own  phyfi¬ 
cians  are  generally  much  addifiled  to  quackery,  than  which 
nothing  can  be  more  injurious  to  the  conftitution.  It  is  ef- 
fential  to  health  that  medicines  Ihould  never  be  taken  but 
when  neceflary,  and  never  without  the  bell  advice,  in  regard  to 
the  commencement,  which  ought  not  to  be  too  long  delayed, 
otherwife  much  benefit  cannot  be  expefiled  from  them,  and 
alfo  with  refnefit  to  nature  or  fort,  quantity,  and  continuance. 
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At  prefent,  the  powers  of  phyfic,  it  is  generally  acknow¬ 
ledged,  are  extremely  bounded.  The  medical  art,  however, 
is  probably  ftill  in  its  infancy,  and  it  is  impoftible  yet  to  fay 
to  what  perfection  it  may  reach,  not  only  in  confequence  of 
the  new  improvements  which  chemiftry  daily  furnifhes,  but 
alfo  of  thole  which  may  be  made  by  the  difcovery  of  new 
and  valuable  plants  in  countries  either  already  known  or  hi¬ 
therto  unexplored,  and  indeed  the  new  ufes  to  which  old  me¬ 
dicinal  plants  may  be  applied.  Perhaps  fuch  difcoveries  will 
be  much  accelerated,  when,  inftead  of  being  left  to  the  zeal 
and  induftry  of  individuals,  they  (hall  meet  with  that  public 
encouragement  and  protection  to  which  they  are  fo  pecu¬ 
liarly  well  entitled. 

7.  Difpojition  of  mind . — In  the  la  ft  place,  nothing  is  more 
conducive  to  longevity  than  to  preferve  equanimity  and  good 
fpirits,  and  not  to  fink  under  the  difappointments  of  life,  to 
which  all,  but  particularly  the  old,  are  necefiarily  fubjeCted. 
Indeed  this  is  a  point  which  cannot  be  too  much  inculcated  j 
for  experience  fufficiently  demonflrates  that  many  perifh  from 
defpondency,  who,  if  they  had  preferved  their  fpirit  and  vi¬ 
gour  of  mind,  might  have  furvived  many  years  longer. 

III.  Countries  remarkable  for  Longevity. 

The  countries  the  mod  remarkable  for  long  life  are  thofe 
of  a  hilly  nature.  We  are  informed  by  Pallas  that  the  in¬ 
habitants  of  the  mountainous  diftriCts  of  the  province  of 
Ifefk,  in  the  northern  -‘parts  of  Siberia,  live  to  a  great  gge; 
that  people  of  100  years  are  very  common,  and  that  he  law 
an  invalid  foldier  aged  120.  The  inhabitants  of  the  plains 
in  their  neighbourhood  are,  at  the  fame  time,  by  no  means 
fo  healthy  or  fo  long  lived.  Buffon  places  the  mountainous 
diftriCls  of  Scotland  at  the  head  of  a  lift  containing  thofe 
parts  of  Europe  the  moft  diftinguifhed  for  longevity ;  and, 
indeed,  there  is  no  country  in  Europe  where,  in  proportion 
to  its  population,  a  greater  number  of  individuals  reach  to 
60,  and  thence  to  80,  and  even  90  years  of  age,  in  full  pol- 
jeflion  of  all  their  faculties,  both  perfonal  and  mental,  than 
is  the  cafe  in  that  part  of  Great  Britain  * .  There  is  alfo 

every 

In  a  work  containing  a  collection  of  inftances  pf  longevity  for  no  lefs 
a  period  than  733  years,  namely,  from  A.  D.  1066  to  1799,  ( by  J Eafton ) 
in  which  there  is  given  the  name,  age,  place  of  refideiice,  &c.  of  1712 
perfons,  from  all  parts  of  the  world,  who  had  attained  to  a  century  and 
Upwards,  170  are  hated  to  have  been  natives  of  Scotland,  and  the  two 
moft  remarkable  in  the  whole  lift  are  Kentigern,  a  native  of  Scotland,  and 
Peter  Torton,  of  Temefwar,  in  Hungary,  both  of  whom  attained  the  great 
age  of  1S5  years.  This  j£emigern,  alio  known  under  the  name  of  Saint 

Mungo, 
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every  reafon  to  believe  that  many  of  the  departments  of 
France,  and  the  mountainous  diftridts  of  Germany,  Hun¬ 
gary,  Sweden,  Norway,  and  even  thofe  of  Spain,  Portugal, 
Italy,  and  America,  will  produce  extraordinary  inftances  of 
longevity  whenever  any  particular  inquiry  is  made  regarding 
that  interefting  circumftance. 

IV.  Tables  of  Longevity. 

Having  thus  difeufled  the  fubjedt  of  longevity  in  general, 
it  may  not  be  improper  to  lay  before  the  reader  the  following 
table,  explaining  the  (hortnefs  of  human  life,  and  pointing- 
out  how  few  there  are,  in  proportion  to  the  number  born* 
who  reach  even  the  period  of  60  years  *. 

Of  a  hundred  men  who  are  born,  there  die,  according  to 
Hufeland, 
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Hence  it  would  appear  that  there  are  only  fix  out  of  a 
hundred  who  hand  a  chance  of  living  beyond  60  years. 

Of  perfons  who  have  lived  above  a  hundred  years,  the  in- 
d uft nous  Haller  has  collected  1113  inftances,  and  gives  the 
following  ftatement  of  the  duration  of  their  lives  f. 

Of  thofe  who  lived  from  100  to  no  years,  the  inftances 


been  above 

- 

- 

1000 

From  no  to  120  about 

- 

- 

62 

120  to  130 

» 

- 

29 

130  to  140 

- 

- 

15 

140  to  150 

- 

- 

5 

153  (Parr)  -  1 

169  (Jenkins)  -  I 
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Mungo,  was  the  founder  of  the  bifhopric  of  Giafgow.  The  following 
verfes  were  made  on  his  extraordinary  age  and  place  of  interment: 
ik  Cum  odlcgenos  centum  quoque  quinque  vir  annos 
“  Complerat,  Sandhie  eft  Giafgow  funere  funftus.’’ 

Spoil  if zuood's  Hij}.  of  the  Church  of  Scotland,  p.  11  and  iiz. 
*  On  the  Art  of  prolonging  Human  Life;  a  work  written  by  profeflor 
Hufeland,  of  Jena,  in  Germany. 

f  Halie/s  Elementa  Phyftotagiae  Corporis  Human!,  vol.  viii.  lib.  30. 
Eft.  3.  p.  103. 

But 
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But  in  a  recent  publication,  the  following  table  is  given  as 
the  refult  of  a  more  extenfive  collection  of  inftances  of  lon¬ 
gevity. 

Of  males  and  females  who  lived  from  too  to  no  years. 


both  incktfive,  the  inftances  have  been  -  1310 

x.  •  Above  no  to  120  -  -  -  277 

3  20  to  130  -  -  -  84 

130  to.  140  -  2 6 

3.40  to  150  -  7 

150  to  160  -  3 

160  to  170  -  2 

170  to  185  "  3 
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Such  is  the  fub dance  of  the  obfervations  which  have  oc¬ 
curred  to  me  on  this  interefting  fubjedt.  I  ftiall  conclude 
with  remarking, -that  on  the  whole  it  is  more  than  probable, 
by  proper  attention  and  good  management,  peffons  in  gene¬ 
ral  might  not  only  live  longer,  but  might  enjoy  life  with  more 
relifti,  than  is  commonly  the  cafe  at  prefent;  and  it  is  to  be 
hoped,  in  refpedl  of  this,  as  well  as  of  many  other  particu¬ 
lars,  that  human  nature  is  dill  in  the  tlireftiold  of  acquire¬ 
ment,  that  it  will  yet  obtain  greater  and  more  important  ac- 
quifitions  of  knowledge,  and  may  reach  further  improvement 
both  with  regard  to  the  extent  of  perfonal  and  mental  grati¬ 
fications,  which  our  fpecies  may  be  found  capable  of  enjoy¬ 
ing,  and  alio  the  means  of  pofleffing  them,  with  more  fatif- 
faCtion  and  comfort,  and  for  a  much  longer  period  of  time. 


[To  be  continued.] 


XXIX.  1 Memoir  on  the  Anatomy  of  Vegetables.  Head  before 
the  Phyjical  Clafs  of  the  Injlitute  by  C.  MlRBEL. 

[Continued  from  p.  40  ] 


Chap.  IV. 

Of  the  tubular  Tijfue. 

J.  HERE  arc  two  kinds  of  tubes,  the  great  and  the  fmall. 

Art.  1.  Of  the  large  tubes . — The  large  tubes  during  the 
firft  period  of  their  formation  are  not,  as  might  be  fuppofed, 
membranaceous  canals  feparate  and  diftindt  from  the  tiftue; 

*  See  Eafton  on  Longevity,  printed  an.  J799. 
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and  they  exift  only  becaufe  there  is  a  lacuna  in  the  mem¬ 
branes.  Such  is  the  extreme  fimplicity  of  the  organization 
of  vegetables,  that  all  the  difference  obferved  in  them  is 
merely  confined  to  fome  modifications  in  the  cellular  tiflue. 
But  the  Tides  of  thefe  large  tubes,  being  continually  moiftened 
bv  the  fluids  imbibed  by  the  plant,  gradually  afl'ume  more 
confi (fence,  and  feparate  from  the  reft  of  the  tiflue  when  their 
folidity  furpafles  that  of  the  furrounding  membranes.  I  could 
never  obferve  large  tubes  in  mufhrooms,  lichens,  and  fuci, 
even  when  I  employed  a  microfcope;  but  it  is  fufficient  to 
have  good  fight  to  be  able  to  diftinguifh  the  aperture  of  thefe 
canals  on  the  tranfverfal  feclion  of  the  Items,  the  branches, 
and  roots,  of  feveral  monocotyledons  and  dicotyledons.  In 
the  former,  they  are  always  found  in  the  centre  of  the  lig¬ 
neous  filaments,  and  fometimes  they  compofe  the  major  part; 
in  the  fecond  they  are  distributed  often,  as  it  were,  at  ran¬ 
dom  in  the  wood  ;  fometimes  alfo  they  form  groups  placed 
very  regularly  at  certain  difiance's,  or  they  are  ranged  in  con¬ 
centric  zones.  They  are  exceedingly  numerous,  in  particu¬ 
lar  around  the  medullary  canal.  They  are  found  alfo  in  the 
bark.  If  their  progrefs  be  followed  they  will  be  feen  to' have 
their  origin  in  the  root,  to  enter  the  trunk,  and  to  rife  pa¬ 
rallel  to  each  other  :  then  to  unite,  to  feparate  and  deviate 
from  their  vertical  direction,  to  penetrate  the  bud  which  is 
formed  at  the  fur  face  of  the  bark  ;  to  lengthen  with  it,  and 
to  diftribute  themfelves  throughout  all  its  ramifications,  to 
pals  from  the  branch  into  the  ligneous  filaments  the  bundle 
of  which  compofes  the  petiole,  and  to  divide  themfelves 
among  the  large  fibres  of  the  leaves  as  the  arteries  and  veins 
difiribute  themfelves  in  the  human  body.  They  may  be  ob- 
ferved  alfo  in  the  fibres  of  the  perianthes,  the  filaments  of 
fome  ftamina,  the  piftils,  and  the  ligneous  filaments  which 
traverfe  the  pulp  of  fruits.  Scarcely  is  the  embryo  formed 
when  thefe  tubes  are  obferved.  In  '  his  infancy  of  the  vege¬ 
table  they  are  not  concealed  by  the  wood,  which  does  not 
yet  exift:  the  fubftance  deftined  to  produce  it  is  then  in  a 
jfiate  of  fluidity,  which  permits  the  obferver  to  examine  the 
parts  which  it  covers.  It  is  not  yet  the  proper  place  for 
(peaking  of  the  vegetable  chyle  produced  by  the  fluids  afifimi- 
lated  in  the  vefiels  of  the  plant,  I  (hall  recur  to  that  fubjedf 
hereafter.  The  large  tubes  form  fometimes  medullary  radii, 
as  I  have  obferved  in  the  equifetum  or  horfe-taii ;  but,  in  my 
opinion,  this  cafe  is  rare. 

The  large  tubes  are  of  four  kinds  :  Ample  tubes,  porous 
tubes,  falfe  trachea?.,  and  trachea?.  Thefe  are  modifications 
of  the  faine  organ. 

I  ft,  Simple 
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ill:,  Simple  tubes. — The  tides  of  thefe  tubes  are  perfe&Iy 
'whole,  neither  pores  nor  fi  flu  res  are  observed  in  them  :  they 
generally  contain  refinous  or  oily  juices,  known  under  jthe 
denomination  of  proper  juices.  Thefe  tubes  are  very  re¬ 
markable  in  green  trees,  in  euphorbia,  periploca,  and,  in  ge¬ 
neral,  in  all  plants  the  juices  of  which  are  thick.  They  are 
more  numerous  and  more  vifibie  in  the  bark  than  in  any 
other  part. 

sd,  Porous  tubes. — The  fldes  of  thefe  tubes  are  perforated 
with  fmail  pores  flmilar  to  thofe  mentioned  in  the  article  on 
the  cellular  tifliie,  with  this  difference,  that  they  are  much 
more  numerous,  and  that,  in  Acad  of  being  difl'eminated  by 
chance,  and  without  order,  as  is  often  the  cafe,  in  the  cells, 
they  are  diftributed  in  regular  and  parallel  feries  around  the 
tubes.  Thefe  tubes  do  not  appear  to  be  fo  peculiarly  deftined 
as  the  preceding  to  contain  rdinous  or  oily  juices.  They  are 
very  numerous  in  hard  wood,  fuoh  as  the  oak. 

3d,  The  falfe  tracheae. — 1  hefe  tubes  are  interfered  in  a 
tranfverfal  diredlion  with  parallel  flits,  which  from  their  ap¬ 
pearance  might  induce  us  to  beli'eve  that  they  are  formed  of 
rings  placed  one  above  the  other,  or  of  filaments  twifled  in  a 
Ipiral  form ;  but  they  cannot  be  unrolled,  or  feparated  into 
diftindt  rings:  and  befides,  with  a  little  attention,  one  may 
difeover  the  continuity  of  the  membrane,  and  confequently 
the  place  where  the  flits  end.  Thefe,  then,  are  porous  tubes, 
but  their  pores  are  much  larger  than  thofe  of  the  preceding. 
I  mud  even  obferve,  that  the  edge  of  the  flits  is  furnifhed 
with  a  roll  flmilar  to  that  which  furrounds  the  fmail  pores. 
Thefe  tubes  are  deftined  for  the  fame  purpofes  as  the  porous 
tubes :  but  in  general  they  are  found  in  thofe  kinds  of  wood 
which  are  lefts  hard  and  compact,  and  even  in  herbaceous  plants: 
I  have  obferved  them  in  a  great  number  of  the  monocotyle¬ 
dons.  The  centre  of  the  lycopodia  prefents  a  thick  cylinder 
compofed,  in  a  great  meafure,  of  veffels  of  this  nature.  Ferns 
contain  alfo  a  great  many  in  their  ligneous  filaments.  Dico¬ 
tyledons  are  likewife  provided  with  them.  They  are  exceed¬ 
ingly  numerous  in  the  vine,  the  wood  of  which  is  foft  and 
porous. 

4th,  The  tracheae . — Want  of  experience  has  affigned  to 
thefe  tubes,  which  have  not  been  fufliciently  obferved,  a  de¬ 
nomination  confeerated  by  cuftom.  The  tracheae  of  plants 
have  a  refemblance  in  their  form  to  the  tracheae  of  infedts, 
and  it  has  thence  been  concluded,  on  too  (light  grounds,  that 
thefe  tracheae  in  the  former  as  well  as  in  the  latter  mull  be 
the  organs  of  refpiration.  The  vegetable  trachea  is  a  tube 
formed  of  a  filament  twifled  into  a  fpiral  form  from  right  to 

left. 
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left.  This  filament  is  opake,  brilliant,  argenteous,  and  thick. 
Its  tranfverfal  febtion  prefen  ted  to  me  fometimes  a  flat  plate 
or  an  ellipfis,  and  fometimes  even  two  filaments  united  by 
an  intermediate  membrane;  but  I  never  could  obferve  the 
aperture  of  a  tube,  as  feveral  authors  have  afferted.  The 
furface  is  fometimes  fmooth,  fometimes  unequal,  and  fome¬ 
times  porous.  The  fpirals  of  the  tracheae  are  often  fo  clofe, 
that  when  their  arrangement  is  not  diflurbed,  on  breaking  or 
cutting,  without  precaution,  the  parts  which  conceal  them, 
they  appear  to  be  continued  tubes  (lightly  ftriated.  Malphigi 
and  Reichel  fay  that  choked  parts  have  been  remarked  in 
the  length  of  the  tracheae ;  and  at  firft  I  believed  that  I  ob- 
ferved  the  fame,  but  1  have  fince  found  that  this  was  merely 
an  optical  illufion.  Thefe  tubes  exift  in  great  numbers  in 
the  herbaceous  monocotyledons  and  dicotyledons,  but  efpe- 
cially  in  the  aquatic  kinds,  the  tifTue  of  which  is  weaker : 
they  occupy  the  centre  of  the  ligneous  filaments  in  the  mo¬ 
nocotyledons  ;  in  trees  with  two  cotyledons  they  are  feen 
around  the  pith  :  in  thefe  they  are  often  mixed,  and  con¬ 
founded  with  the  falfe  tracheae.  I  never  faw  them  in  the 
hard  parts  of  vegetables,  unlefs  thefe  parts  had  long  been  in 
a  fiate  of  foftnefs,  which  permitted  the  tracheae  to  expand : 
this  is  what  takes  place  in  branches  and  twigs  from  which 
the  pith  has  difappeared.  Thefe  tubes  have  formed  them- 
felves  when  the  medullary  fubftance  exifled.  The  tracheae 
are  not  found  in  the  length  of  the  bark;  they  penetrate  into- 
the  petioles  and  leaves  in  the  fame  manner  as  the  falfe  tra¬ 
cheae;  they  everywhere  a£t  the  fame  part  as  the  latter,  and 
do  not  contain  thick  juices  but  in  plants  where  they  are  very 
abundant,  fome  as  of  the  lily  kind.  It  is  well  known  that,  to 
fee  thefe  organs  with  the  naked  eye,  it  is  neceffary  to  take  a 
young,  green,  and  foft  branch,  to  twift  and  break  it  without 
violence,  that  the  tracheae  may  be  unrolled  without  rupture ; 
if  the  two  parts  of  the  branch  which  have  been  divided  be 
then  oppofed  to  the  light,  one  can  diftinguifh  the  half-un¬ 
rolled  filaments  which  proceed  from  the  one  part  to  the  other, 
and  the  fpirals  arc  clofe  or  at  a  diftance,  according  as  the  parts 
are  brought  near  to,  or  removed  from,  each  other.  They 
unroll  trhemfelves  or  contract  in  the  fame  manner  in  leaves 
which  have  been  tom.  The  leaves,  however,  of  the  hutomus 
umbellatus  exhibit  a  contrary  phenomenon ;  the  tracheae, 
which  in  this  plant  are  exceedingly  numerous,  when  once 
unrolled  no  longer  contract  themfelves. 

Let  us  now  return  to  the  large  tubes  in  general.  The  di- 
vifioa  into  fimple  tubes,  porous  tubes,  falfe  tracheae,  and 

tracheae,- 
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tracheae,  is  not  rigorous.  In  eftablifhing  it,  I  do  not  pre** 
tend  to  affion  immutable  laws  of  nature ;  I  have  bad  occafion 
to  obferve  that  it  often  deviates  from  them.  Thus  the  bu- 
tomus  umbcllatus  exhibits  in  the  fame  tube  the  pores  of  the 
porous  tubes,  the  flits  of  the  faife  tracheae,  and  the  fpirals 
of  the  true  tracheae;  fo  that  one  tube  comprehends  three  of 
the  modifications  I  have  defcribed.  Thefe  tubes  T  call  the 
mixt.  Other  vegetables  exhibit  fomething  analogous  or  in 
fimilar  {ituations,  there  are  found  in  them  one  of  the  four 
varieties  of  the  large  tubes.  It  is  not  uncommon  to  fee  all 
thefe  tubes  clofely  united  the  one  to  the  olher,  and  forming 
only  one  tifl'ue.  In  a  word,  it  may  be  conjectured,  with 
fome  appearance  of  reafon,  that  in  manv  cafes  the  tracheae 
unroll  themfelves  only  becaufe  the  membranes  which  unite 
their  fpirals  are  torn.  Let  us  conclude  then  that  thefe  dif¬ 
ferences,  which  on  the  firft  view  appear  of  fo  much  import¬ 
ance,  are  only  flight  (hades  in  the  vegetable  economy.  But 
the  large  tubes,  confidered  in  a  more  general  manner,  pre- 
fent  themfelves  to  the  mind  as  the  creative  organs ;  their  nu¬ 
merous  ramifications  diflributed  throughout  all  the  parts  of 
the  vegetable  carry  thither  the  vivifying  juices ;  by  thefe  the 
ftem  acquires  more  vigour,  the  bud  is  produced,  pierces  the 
bark,  and,  lengthens  under  the  form  of  a  branch;  the  leaf 
expands,  the  flower  blows,  and  the  fruit  fwells  up  and  ripens, 

while  the  embryo  concealed  in  its  bofom  receives  its  flrft  nu- 
* 

tri live  juices. 

Ap.ticle  TI. 

Of  the  j mall  Tubes. 

Thefe  are  cempofed  of  cells  united  to  each  other  like  thofe 
which  compofe  the  cellular  tifl'ue;  but  in  the  cellular  tifl'ue 
the  diameter  of  the  cells  is  nearly  equal  in  every  direction  ; 
while  in  the  former  the  cells  are  much  elongated,  and  form 
real  tubes,  the  extremities  of  which  are  (hut:  the  (ides  alfo 
are  lefs  tranfparent,  and  the  membranes  of  which  they  are 
formed  have  more  confidence  :  they  are  often  perforated  with 
a  great  number  of  pores.  This  tiflfue  is  thick,  folid,  and  te¬ 
nacious.  It  is  generally  difficult  to  cut  it  through;  but  it 
p  relents  much  lefs  refinance  length  wife,  and  often  feparates 
eafllv  into  threads  of  greater  or  lefs  delicacy,  and  which  very 
improperly  have  been  called  fibres.  The  folidity  of  the  vege¬ 
table  depends  in  particular  on  the  quantity  and  denfity  of  this 
tifl'ue  :  it  contains,  according  tc  the  fpecies  in  which  it  is 
found,  fometimes  thick  and  coloured  juices,  but  fometimes, 
and  more  commonly,  limpid  and  colourlefs  juices.  In  the 

fir 
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fir  it  is  impregnated  with  a  red  nous  liquor ;  in  the  vine, 
Specially  at  the  time  of  the  fap,  it  abounds  with  an  aqueous 
fluid. 

The  embryo,  ftill  inclofed  in  its  teguments,  has  few  or  no 
fmall  tubes  :  all  its  parts  are  foft  or  almoft  mucilaginous. 
This  tiffue  is  never  found  but  in  the  expanded  plant.  It  is 
oblerved  in  the  centre  or  at  the  circumference  of  the  rami¬ 
fications  of  certain  ramified  lichens,  and  in  the  Items  of  mofs: 
in  monocotyledons,  this  tiffue  diffributed  around  the  large 
tubes  forms  the  ligneous  filaments ;  in  dicotyledons,  placed 
around  the  pith,  and  the  large  furrounding  tubes,  it  forms 
the  ligneous  flrata.  The  fmall  and  large  tubes  are  generally 
united  :  the  exiftence  of  the  former  depends  on  the  prefence 
of  the  latter.  The  bond  which  connects  them  is  nothing 
elfe  than  that  which  unites  the  effeCt  to  the  caufe.  Large 
tubes,  however,  are  fometimes  found  without  the  fmall,  and 
the  fmall  without  the  large;  but  it  is  to  be  recollected  that 
the  latter  are  the  creative  organ,  and  c.onfequently  their  exift¬ 
ence  is  independent  of  that  of  the  others.  So  much  for  the 
fir  ft  cafe.  And  it  muft  be  confidered  that  there  is  an  epoch 
for  many  vegetables  at  which  the  large  tubes  are  filled  up 
with  the  tiflfue  to  which  they  gave  birth.  So  much  for  the 
fecond  cafe. 

The  prominent  parts  of  the  grooves  and  ftriae  which  cover 
the  furface  of  the  vegetables  are  bundles  of  fmall  tubes.  This 
tiffue  is  obferved  alfo  in  the  molt  delicate  ribs  of  the  leaves 
and  petals  :  it  penetrates  the  ftamina  and  piftils,  and  reaches 
to  the  extremity  of  the  ftigmata ;  but  in  thefe  delicate  organs 
it  lofes  its  rigidity,  and  is  nothing  but  cellular  tiffue  very 
much  elongated. 

Chap.  V. 

Of  JLacunte. 

Nature,  which  effeCls  expanfion  without  violence,  and 
which  conduds  organized  beings,  by  infen  fible  gradations, 
from  non-exiftence  to  life,  and  from  life  to  death,  feems  here 
to  deviate  from  her  ufual  progrefs  :  fhe  deftroys  to  create,  and 
from  the  annihilation  of  organs  gives  birth  to  a  new  organic 
fyftem.  Lacunae  are  regular  and  fymmetric  vacuities  formed 
in  the  interior  of  vegetables  by  the  laceration  of  their  mem¬ 
branes. 

Lacunae,  in  general,  exift  only  in  plants,  the  tiffue  of  which 
is  foft.  They  are  very  numerous  in  moft  of  the  aquatic  herbs. 
They  are,  however,  found  fometimes  in  vigorous  trees  the 
wood  of  which  is  very  hard  ;  but  in  all  cafes  they  are  formed 
only  by  the  deftruCtion  of  the  cellular  tiffue,  which  is  the 

weak eft 
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weakeft  part  of  the  membranous 'tiffue.  If  lacunae  occur 
more  frequently  in  the  monocotyledons,  it  is  becaufe  thefe 
vegetables  in  general  have  lefs  vigour,  and  an  organization 
lei's  perfect ;  or,  if  I  may  venture  to  fay,  lefs  vegetative  power. 
A  phenomenon  which  deferves  the  attention  of  phyfiologifts 
is,  that  thefe  lacerations  inftead  of  hurting  the  vegetable 
ferve  only  to  mcreafe  its  flrength  by  concentrating  it  more. 
Plants  the  texture  of  which  is  flaccid,  and  thofe  in  particular 
rmmerfed  in  water,  receive  juices  in  abundance;  but  they 
cannot  affimilate  them,  becaufe  the  organs  are  not  fufficiently 
vigorous  in  proportion  to  the  volume  of  thefe  plants,  which 
have  more  fize  than  real  flrength.  But  if  by  internal  rup¬ 
ture  the  organs  which  have  become  ufelefs  are  dellroyed  and 
the  ufeful  organs  are  retained ;  in  a  word,  if  one  part  of  the 
organization  is  facrificed  to  the  other,  the  part  which  main¬ 
tains  itfelf  receiving  the  whole  nutritive  fubflance  will  acquire 
more  flrength,  and  the  vegetable  may  {till  grow  with  new 
vigour:  for  its  flrength  will  not  be  diminifhed.  and  its  im- 
pediments  will  be  lefs. 

No  lacunas  are  obferved  in  the  embryo,  becaufe  its  lacera¬ 
tions  are  a  real  diforganization,  which  cannot  take  place  in 
beings  that  begin  to  live.  They  are  formed  therefore  only 
in  the  courfe  of  time.  They  {how  themfelves  in  the  petioles 
of  fern,  in  the  flems  of  the  potamogetons,  and  in  a  multitude 
-of  other  vegetables  like  longitudinal  tubes  interfperfed  through¬ 
out  the  cellular  tiffue.  In  the  equifeta  they  affedl  a  difpofi- 
tion  exceedingly  regular;  one  greater  than  the  reft  forms  a 
tube  in  the  centre  of  the  flem ;  around  this  tube  there  are 
other  very  fmall  lacunas  arranged  circularly,  and  fome  larger 
and  clofer  to  the  circumference  are  difpofed  in  alternate  order 
with  them.  The  lacunas  of  the  leaves  of  the  monocotyledons 
are  interfered  by  frequent  partitions,  which  are  only  the  cel¬ 
lular  tiffue  cohered  at  certain  diftances,  and  which  clofes  the 
tubes  by  membranous  diaphragms.  This  organization,  or 
rather  diforganization,  appears  through  the  tranfparent  tiffue 
of  the  typha ,  and  a  multitude  of  other  monocotyledons  with' 
{’word-formed  leaves.  The  fame  phenomenon  may  be  ob¬ 
ferved  in  the  tiffue  of  the  {heaths  of  which  the  licm  of  the 
banana-tree  is  compofed. 

The  rejiio  has  longitudinal  lacunae,  and  alfo  tranfverfal 
apertures  in  the  thicknefs  of  the  bark:  it  does  not  appear 
that  the  latter  kind  of  lacuna  occurs  often  in  vegetables. 

One  might  fufper  that  the  large  tubes  of  plants  always- 
beg  in  by  being  lacunas,  and  that  the  internal  vacuities, 
where  a  new  tiffue,  which  increafes  both  the  volume  and 
denfity  of  the  vegetable,  is  developed,  are  only  lacunae  alfo. 

Chap. 
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Chap.  VI. 

Of  the  Glands . 

Whether  plants  have  glands  analogous  to  thofe  of  animals  ; 
that  is  to  fay,  organs  proper  for  giving  to  the  fluids  the  qua¬ 
lities  neceflary  for  the  development  and  prefervation  of  the 
being  by  making  them  undergo  new  combinations,  and  by 
feparating  from  them  the  ufelefs  or  prejudicial  qualities,  is  a 
queftion  not  eafy  to  be  determined.  I11  fo  delicate  a  fubjeft, 
fa&s  and  reafoning  are  equally  obfcure :  however,  it  appears 
to  me  beyond  a  doubt  that  we  do  not  catch  with  our  beft 
microfcopes  but  the  coarfe  part  of  the  vegetable  organization. 
I  cannot  conceive  that  the  transfufion  of  the  fluids  of  one  cell 
into  another  is  fufficient  to  modify  thefe  fluids  fo  far  as  to 
change  them  into  organized  matter,  and  to  render  them  fuf- 
ceptible  of  giving  a  new  increafe  and  new  vigour  to  the  plant. 
I  cannot  conceive  either  that  the  common  laws  of  chemiftry 
could  alone  effect  this  phenomenon,  becaufe,  in  either  hypo- 
thefis,  nothing  could  prevent  labour  or  chance  from  unveiling 
to  man  the  fecret  of  nature  :  but  this  confequence  is  repug¬ 
nant  to  reafon.  It  appears,  then,  to  me  more  judicious  to 
admit  fecretory  organs  in  which  the  fluids  are  aflimilated.  It 
muft,  indeed,  be  fuppofed  that  the  membranes  are  not  im¬ 
penetrable  to  the  fluids,  fince  they  dilate,  unfold  themfelves, 
and  change  their  nature;  but  they  muft  neceffarily  modify 
the  fluids,  fince  the  latter,  by  penetrating  them,  become  ca¬ 
pable  of  increafing  the  membranous  tiflue  in  all  its  dimen- 
fions :  it  is  in  the  membranes,  then,  that  we  muft  fearch  for 
the  vegetable  glands.  It  might  be  fuppofed,  with  fome  ap¬ 
pearance  of  truth,  that  the  opake  and  irregular  rolls  with 
which  the  pores  and  apertures  of  the  large  tubes  are  bordered 
are  glandulous  bodies.  The  filaments  of  the  tracheae,  the 
thicknefs  of  which  greatly  furpafles  that  of  the  membranes, 
feem  alfo  to  difcharge  the  fame  functions ;  and  what  gives  to 
thefe  probabilities  more  weight  is,  the  confideration  that  the 
mucilage,  which  is  transformed  into  organized  tiflue,  is  al¬ 
ways  accumulated  around  the  fmall  and  large  tubes,  which 
are  all  covered  with  thefe  opake  bodies. 

[To  be  continued.] 


XXX.  Short  Account  of  the  Ornithoryncbus  Paradoxus ,  or 

Duck-billed  Platypus. 

rJT' HIS  animal,  of  all  the  quadrupeds  yet  difcovered,  feerris 
to  be  the  moil  extraordinary  in  its  conforfnalion,  as  it  exhi- 
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bits  the  perfect  refemblance  of  the  bill  of  a  cluck  engrafted 
on  the  head  of  a  quadruped.  So  ftrong,  indeed,  is  the  fimi- 
litude,  that,  when  the  ftufi'ed  animal  was  ffrft  brought  to  Eu¬ 
rope,  fome  naturalifts  were  inclined  to  fufpe£l  that  the  bill 
was  a  deceptive  preparation  produced  by  artificial  means; 
and  it  was  not  without  the  mod  rigid  observation  that  they 
could  perfuade  thenifelves  that  the  beak  or  fnout  of  the  qua¬ 
druped  was  real. 

The  length  of  the  whole  animal  from  the  tip  of  the  beak 
to  that  of  the  tail  is  18  inches;  that  of  the  beak  is  1-f-  inch. 
The  body  is  dep refled,  and  has  fome  refemblance  to  that  of 
an  otter.  It  is  covered  with  very  thick  foft  fur,  of  a  mode¬ 
rately  dark  brown  colour  above,  and  of  a  fomewhat  ferruginous 
white  beneath  :  the  head  is  flattifh,  and  rather  fmall  than 
large:  the  mouth  or  fnout,  as  already  mentioned,  has  fo 
flriking  a  refemblance  to  that  of  fome  broad-billed  fpecies  of 
duck,  that  it  might  be  miftaken  for  fuch  :  round  the  bale  of 
it  there  is  a  flat  circular  membrane  rather  wider  below  than 
above,  that  below  being  nearly  the  fifth  of  an  inch,  and  that 
above  an  eighth.  The  tail  is  flat,  and  covered  with  fur  like 
the  body;  it  is  rather  fhort  and  obtufe,  and  has  an  almofl: 
bifid  termination  :  it  is  broader  at  the  bafe,  and  gradually 
decreafes  to  the  tip :  it  is  about  4 '  inches  in  length,  and  its  co¬ 
lour  is  fimilar  to  that  of  the  body.  The  legs,  which  are  fhort, 
terminate  in  a  broad  web,  which  in  the  fore-feet  extends  to 
a  confiderable  diftance  beyond  the  claws,  but  in  the  hind-feet 
it  reaches  no  further  than  the  roots  of  the  claws.  The  fore¬ 
feet  have  five  ftraight,  flrong,  and  (harp-pointed  claws;  the 
two  exterior  ones  fomewhat  fhorter  than  the  middle  ones. 
The  hind-feet  have  fix  claws,  which  are  longer  and  more  in¬ 
clining  to  a  curved  form  than  thole  of  the  fore- feet:  the  ex¬ 
terior  toe  and  claw  are  confiderably  fhorter  than  the  four 
middle  ones :  the  interior  or  fixth  is  placed  much  higher 
up  than  the  reft,  and  refembles  a  ftrong  (harp  fpur.  The 
legs  are  all  hairy  above  ;  the  fore  feet  are  naked  both  above 
and  below.  The  internal  edges  of  the  under  mandible,  which 
is  narrower  than  the  upper,  are  ferrated  with  numerous  ftrioe, 
as  in  a  duck’s  bill.  The  noftrils.  are  fmall  and  round  :  they 
are  fituated  about  a  quarter  of  an  inch  from  the  tip  of  the 
bill,  and  are  about  the  eighth  of  an  inch  diftant  from  each 
other.  rl  he  ears  are  placed  about  1  inch  beyond  the  eyes; 
they  appear  like  a  pair  of  oval  holes  the  eighth  of  an  inch  in 
diameter,  without  any  external  ear.  On  the  upper  part  of 
the  head  a  little  beyond  the  beak  there  is  on  each  fide  a 
fmallifh  oval  fpot  in  which  the  eyes  are  placed,  or  at  leaft: 
thole  parts  which  feem  allotted  to  the  animal  for  fome  kind 
tftd  \  *  •  -  .V  i'.i;  -  •  f  of 
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of  vifion :  from  the  thicknefs  of  the  far  and  the  fmallnefs  of 


thefe  organs,  they  feem  to  be  but  ill  calculated  for  diftindt  vi- 
lion,  and,  in  all  probability,  are  like  thofe  of  moles  and  fome 
animals  of  that  tribe.  The  whole  apparent  diameter  of  the 
cavity  of  each  does  not  exceed  the  eighth  of  an  inch. 

The  general  form  and  ftrueffure  of  this  animal,  and,  in 
particular,  its  bill  and  webbed  feet,  evidently  (how  that  it 
muff  be  refident  in  watery  fituations ;  that  it  has  the  habits 
of  digging  or  burrowing  in  the  banks  of  rivers  or  under 
ground  ;  and  that  its  food  confifts  of  aquatic  plants  and  ani¬ 
mals.  It  is  a  native  of  New  Holland.  The  average  lize  is 
not  yet  ascertained. 

The  annexed  figure  of  this  animal,  given  in  Plate  TIL,  was 
delineated  and  engraved  from  a  very  complete  preferved  fpe- 
cirnen  in  the  poffeffion  of  W.  H.  Pepys  jun.  efq. 

For  an  anatomical  description  of  the  head  of  this  animal, 
and  a  figure,  fee  Philofophieal  Magazine,  vol.  xi.  p.366. 


XXXI.  Curious  P articular  $  refpetting  Bees.  By  Mrs . 
Cooper,  of  IVormley  in  Hertfordjbire. 


To  Mr.  Tilloch. 


X  J.AVING  read  many  curious  accounts  of  the  manage¬ 
ment  of  bees  by  different  authors,  with  plans  propofed  for 
taking  their  honey  without  deftroying  them,  I  was  refolved 
to  become  an  apiator,  and  on  the  25th  of  Auguft  1800  I 
purchafed  a  hive  of  bees,  which  was  fuppofed,  by  computa¬ 
tion  of  judges,  to  weigh  above  twenty  pounds.  I  fed  them  in 
the  winter  following  with  brown  fugar  wetted  with  ale,  which 
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I  put  into  a  vehicle  I  call  a  boat,  from  its  fimilitude  to  a 
Caffree  canoe,  and  which  I  make  out  of  the  young  (hoots  of 
elder  dried  for  the  purpofe,  and  juft  big  enough  to  pufh  into 
the  door  of  the  hive  :  fometimes  I  give  two  a  day,  but  never 
more,  the  whole  not  being  above  a  good  table  fpoonfuL 
When  the  (lowers  began  to  (how  themfeives  in  the  fpring  of 
1801,  and  I  perceived  them  coming  home  loaded,  I  only  fed 
them  on  fuch  days  as  they  could  not  go  out,  and  deftfted  from 
it  entirely  in  the  month  of  April. 

The  bees  appeared  healthy  and  very  numerous,  frequently 
covering  the  whole  hive  outiide,  which  I  thought  indicated 
their  going  to  fvvarm :  but  in  this  I  was  totally  difappointed  ; 
and  as  the  feafon  declined  I  began,  the  better  to  preferve  my 
bees,  to  feed  them  as  the  preceding  year;  which  I  continued 
until  the  flowers  and  honey  dews  convinced  me  they  had 
enough.  On  the  4th  of  June  1802  my  flock  fent  forth  a 
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very  fine  fwartn,  which  I  hived ;  and  kept  a  good  look-out 
for  a  caft,  but  was  in  this  difappointed.  On  going  to  look 
at  the  hive  about  five  o’clock  one  afternoon  I  found  in  front 
of  it,  on  the  grafs,  a  queen  bee ,  anfwering  the  defer iption  of 
all  authors ;  but  with  this  difference,  though  alive  there  was 
not  any  bee  near  her.  I  brought  her  into  the  houfe  to  exa¬ 
mine  her  thoroughly,  and  to  fee  if  fhe  had  met  with  any  ac¬ 
cident,  but  could  not  perceive  any  defedt.  I  then  put  her 
on  a  twig,  and,  placing  her  at  the, door  of  the  hive,  the  bees 
within  foon  led  her  into  it.  The  time  being  elapfed  .when 
I  had  reafon  to  expe£t  a  caft,  and  anxious  to  increafe  my 
flock,  I  purchafed  from  a  neighbour,  on  Thurfday  the  8th 
of  July,  a  caff,  for  which  I  paid  five  (hillings  and  fixpence; 
and  on  his  bringing  it  home,  I  defired  him  to  remove  my  old 
hive  to  a  new  place,  the  better  to  fee  if  any  dirt  or  moth  was 
under  it,  in  order  to  clean  it,  and  then  to  place  the  new  caft 
on  the  fpot  the  old  had  occupied.  This  he  performed. 

The  next  day  all  was  quiet;  but  the  day  after  I  perceived 
an  uncommonly  bufy  communication  betwixt  the  two  hives; 
and  on  the  Sunday  I  found  the  old  hive  totally  deferted,  and 
that  the  bees  had  all  joined  the  new  caft  without  any  fighting 
whatever,  leaving  me  a  hive  completely  full,  out  of  which  I 
immediately  took  twenty  pounds  of  fine  liquid  honey,  and  of 
which,  Mr.  Editor,  you  may  partake  any  time  you  travel 
this  way  while  if  lafts.  Thus  I  have  faved  my  bees;  which, 
I  doubt  not,  were  allured  for  want  of  room,  their  hive 
being  quite  full,  and  the  new  one  being  put  in  its  place. 

•  As  chance  has  produced  many  great  events,  it  may  be 
worth  the  while  of  any  apiator  to  try,  by  the  purchafe  of  a 
caft  at  the  time  of  the  year  I  have  done,  whether  it  will  not 
equally  fucceed  *.  I  mention  the  time,  becaufe  I  have  doubts 
whether  a  later  feafon  will  permit  the  bees  to  flock  them- 
felves  with  food  fufficient  for  - the  following  winter ;  and  it 
nmft  be  obferved  that  this  year,  1802,  has  proved  a  moft  un¬ 
commonly  fine  year  for  bees,  from  the  numerous  honey  dews 
we  have  had.  I  remain.  Sir, 

Worm  ley,  Herts,  Your  obliged  reader, 

: July  2.0,  1802.  Charlotte  Cooper. 

■  '*  Does  not  the  iffue  of  the  experiment  related  in  this  paper  fuggeft  alfo 
another?  New  empty  hives  have  fometimes  been  placed  befide  full-old 
hives,  in  the  hope  that  the  new  fwarm  might  take  up  its  abode  there  *  but 
we  believe  it  has  leldom  anfwered  the  wiih  of  the  bee-mafter.  If,  how¬ 
ever,  as  in  the  cafe  before  us,  the  oid  hive  was  put  in  a  new  place,  and 
then  an  empty  hive  put  on  its  old  fite,  is  there  no  probability  that  the  bets 
would  take  pojTetfxon  of  the  new  hive  ;  perhaps  merely  from  want  of  room, 
fit  polbbly  from  an  idea  that  the  contents  of  the  old  hive  would  ftill  re» 
oia'm  in  ftore  for  them.?— Ecu'.  .  . 
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XXXll.  JdxtraB  from  the  Report  made  to  the  French  Board 
of  Longitude  by  C.  Lagrange,  Laplace,  Mechain, 
and  Delambre,  on  the  Lunar  Tables  fent  to  the  Board, 
to  compete  for  the  Prize  propoj'ed  on  that  Subjed. 

TT HE  public  will  recollect  with  what  in  te  re  ft  the  National 
Inftitute  received,  two  years  ago,  the  memoirs  of  the  aftro- 
n omers  Burg  and  Bouvart  refpebting  fome  of  the  elements  of 
the  lunar  tables.  Struck  with  the  importance  and  immenfity 
of  their  labour,  the  clafs  of  the  mathematical  and  phyficai 
fciences,  the  prefident  of  which  at  that  time  was  of  all  its 
members  the  one  who  could  heft  enfure  the  eclat  and  fuccefs 
of  its  deliberations,  decreed  that  the  prize  to  be  offered  fhould 
be  doubled.  By  doing  much  more  than  was  required  of 
them,  the  competitors  gave  birth  to  a  queftion  far  more  diffi¬ 
cult  than  that  which  they  had  folved.  The  fame  mean  mo¬ 
tion  was  not  capable  of  fatisfying  the  epochs  which  they  had 
eftablifhed  for  the  commencement,  the  end,  and  the  middle 
of  the  18th  century* 

This  irregularity,  fo  alarming  for  the  future  precifiomof 
the  tables,  could  not  be  explained  but  by  fuppofing,  either 
that  the  inequalities  already  comprehended  in  the  tables  were 
not  fufficiently  well  known,  or  that  there  were  ftill  wanting 
fome  equations  which  had  hitherto  efcaped  the  refearches  of 
all  geometricians. 

The  terrible  labour  which  thefenew  confiderations  required 
did  not  permit  us  to  hope  for  fo  fpeedy  a  folution  as  was  ne- 
ceflary  to  the  wants  of  aftronomy  and  navigation.  It  was 
requifite  that  an  appeal  fhould  be  made  to  all  aftronomers,  in 
the  hope  that  fome  of  them  might  have  collected  a  feries  of 
the  neceflary  materials.  The  board  of  longitude  applied  with 
confidence  to  a  government  compofcd  in  fuch  a  manner  as  to 
be  fenfible,  much  better  than  any  other  that  ever  exifted,of  the 
value  of  the  fciences  and  of  the  utility  of  their  application. 
With  its  confent,  the  minifiers  of  the  interior  and  marine 
contributed  in  equal  portions  towards  an  extraordinary  prize 
of  6000  francs  (240I.  flerling),  which  they  haftened  to  pro- 
pofe  to  the  emulation  of  the  aftronomers  of  all  countries. 
Twenty  months  after  this  prize  was  announced,  the  board  of 
longitude  received  the  new  tables  of  which  we  are  going  to 
give  an  account. 

'fo  verify  the  tables  conftruiSled  from  the  whole  mafs  of 
the  good  obfervations  publifhed  till  that  period,  it  was  ne- 
ceflary  to  have  other  obfervations,  equally  good,  but  more 
•recent.  Choice  was  made  of  150,  both  from  the  regifters  of 
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the  national  obfervatory  of  Paris,  from  the  laft  publications 
of  the  aftronomer  royal  in  England,  and  from  the  correfpond- 
ence  of  the  director  of  the  obfervatory  of  Gotha.  It  is  fuf- 
ficient  to  fav;,  that  it  was  impoffible  to  find  any  .deferving  of 
more  confidence,  either  on  account  of  the  excellence  of  the 
inftruments  with  which  they  were  made,  or  the  known  merit 
of  the  ohfervers. 

We  fhall  defcribe  in  a  few  words  the  difficulties  which  the 
author  of  the  tables  had  to  furmount,  and  the  precifion  to 
which  he  has  attained. 

By  thoufands  of  comparifons  he  has  proved,  in  the  firft 
place,  that  the  periodical  inequalities  before  determined  were 
fufceptible  only  of  very  fmall  amelioration.  He  introduced 
fome  equations  imperfectly  indicated,  and  afterwards  neg- 
le&ed,  by  Mayer  and  Mafon  ;  and  fome  others  much  more 
important,  indicated  in  the  laft  volumes  of  the  Connoijfance 
des  Terns  by  C.  Laplace:  they  rendered  the  tables  much 
better,  but  did  not  correbf  the  inequality  of  the  mean  motion. 

It  remained  to  try  equations  of  a  long  period.  As  theory 
had  not  furnifhed  anv,  the  author  endeavoured  to  determine 
empirically  the  law  of  the  anomalies  obferved  :  he  loft  him- 
felf  in  an  inextricable  labyrinth  ;  but,  at  the  time  when,  fa¬ 
tigued  with  fo  many  vain  efforts,  he  had  renounced  all  hope, 
he  learned  that  Laplace  had  difeovered  the  form  and  argu¬ 
ments  of  two  new  equations,  the  determination  of  which  he 
deferred  till  he  could  obtain  a  more  precife  observation.  With 
this  aid,  almoft  unhoped  for,  our  author  undertook  a  new 
labour,  and  was  able  to  fix  the  value  of  the  two  equations, 
which  explained  the  whole  in  tire  happieft  manner.  The 
refult  was,  a  more  exadt  knowledge  of  the  mean  motion;  a 
more  perfect  agreement  between  calculation  and  obfervation; 
and  a  well*  founded  hope  that  this  agreement  will  be  main¬ 
tained,  and  that  we  fhall  no  more  fee,  as  of  late  years,  errors 
increafe  in  a  rapid  and  alarming  manner. 

This  is  not  the  place  for  entering  into  numerical  details; 
they  will  be  found  in  a  paper  and  tables  fubmitted  to  the 
board.  To  give  an  idea  of  the  precifion  of  the  new  tables,  it 
will  be  1  efficient  to  fay  that  the  errors  which  can  he  aferibed 
to  them  very  feldom  amount  to  it,'1  :  whence  it  follows,  that 
the  aftronomer  who  obierves  the  moon  will  rarely  find  be¬ 
tween  the  real  and  the  calculated  place  a  greater  difference 
than  the  thicknefs  of  the  very  delicate  thread  which  is  in 
the  focus  of  the  telefcope  ;  aud,  to  fhow  of  what  importance 
this  exadfcnefs  is  to  navigation,  we  fhall  fay,  that  as  thefe  I2,f 
of  motion  do  not  require  above  a  minute  of  time,  the  navi¬ 
gator  will  never  err  eight  minutes  in  his  longitude,  at  leaft 
4  for 
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for'  the  want  of  tables;  fo  that,  if  he  is  able  to  introduce  the 
fame  exadtnefs  into  his  obfervations,he  may  confider  the  pro¬ 
blem  of  the  longitude  as  fufficiently  folved  for  practice. 

The  commiffioners  conclude  that  the  new  tables,  by  the 
immenfity  of  the  labour  which  they  fuppofe,  the  intelligence 
which  directed  the  labour,  the  great  fuperiority  they  have 
over  other  tables,  and  the  utility  they  will  daily  be  of  to  aftro- 
nomers  and  navigators,  are  altogether  worthy  of  the  prize. 

(Signed)  Lagrange,  Laplace,  Mechain; 

and  Del  a  mere  reporter. 

This  report  having  been  adopted  by  the  board,  the  fecre- 
tary  produced  a  proof  that  the  new  tables  are  the  work  of 
M.  Burg,  adjunCI  aftronomer  of  the  imperial  obfervatory  of 
Vienna,  already  fo  advantageoufly  known  by  the  prize  which 
he  participated,  in  the  year  8,  with  C.  Bouvart.  The  prefi- 
dent,  therefore,  in  name  of  the  board  of  longitude,  adjudged 
the  prize  to  M.  Burg,  and  it  was  agreed  that  a  deputation 
fhould  be  named  to  prefent  the  above  report  to  the  confuls 
of  the  French  republic.  This  deputation,  confiding  of  C.  La- 
Jande,  Bougainville,  Fleurieu,  and  Chabert,  were  admitted 
on  Friday,  Meffklor  6,  to  an  audience  of  the  firft  conful ; 
who,  after  having  heard  the  above  report,  and  afked  feveral 
questions,  in  regard  to  the  labour  and  the  author  of  it,  was 
pleafed  to  exprefs  his  approbation  by  doubling  the  promifed 
fum. 

Dr.  Matkelvne,  the  afironomer  royal  of  England,  being 
informed  of  the  correCtnefs  of  the  new  tables,  has  requefted 
a  copy  of  them,  that  he  may  employ  them  in  his  calculations 
for  the  Nautical  Almanac.  The  board  of  longitude  congra¬ 
tulates  itfelf  on  thus  having  an  opportunity  of  giving  to  this 
diftinguifhed  man  of  letters,  one  of  the  foreign  aflbciates  of 
the  National  Inftitute,  a  mark  of  its  high  confideration,  and 
of  the  gratitude  which  it  owes  to  him  for  the  collection  of 
excellent  observations  with  which  he  has  enriched  aftronomy 
during  the  courfe  of  36  years. 


XXXI  If.  Proceedings  of  Learned  Societies . 
FRENCH  NATIONAL  INSTITUTE.. 

In  the  public  fitting  of  Meflidor  17,  year  10,  the  follow¬ 
ing  papers  were  read: — ift,  The  new  prize  queftions  pro- 
pofed.  2d,  Notice  refpeCting  the  new  planet  of  Dr.  Olbers, 
by  C.  Lalande.  3d,  Report  made  in  name  of  a  commifiion 
appointed  to  confider  means  proper  for  accompli  thing  the 

N  4  intention 
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intention  of  the  firft  conful,  who  propofes  to  eftablifh  a  prize 
for  an  important  difeovery  in  electricity  or  galvanifm  ;  by 
C.  Biot.  4th,  Iiiftorical  notice  refpeCling  the  life  and 
works  of  C.  Legrand  d’Auffi,  by  C.  Levelque.  5th,  Report 
on  the  prize  propofed  in  regard  to  a  queftion  in  architecture, 
by  C.  Ameilhon.  6th,  Report  on  the  prize  propofed  for  the 
eulogy  of  Boileau-Defpreaux,  by  C.  Andrieux.  7th,  Hifto- 
rical  notice  on  the  life  and  works  of  C.  Dolomieu,  by  C.  An¬ 
drieux.  8th,  Short  memoir  on  the  origin  of  printing,  by 
C.  Daunou.  9th,  Fragment  of  a  free  and  abridged  tranfla- 
tion  of  the  third  book  of  the  Pharfalia,  containing  a  deferip- 
tion  of  the  liege  of  Marfeilles ;  by  C.  Legouve. 

The  following  are  the  new  prize  queflions  which  have  been 
propofed : 

Clafs  of  the  Moral  and  Political  Sciences. 

Morals. — Flow  far  does  the  barbarous  treatment  to  which 
animals  are  lubjeCted  interefl  public  morality,  and  would  it 
be  proper  to  make  laws  on  that  fubjeCl  ? 

The  prize  will  be  a  gold  medal  of  the  weight  of  five  hec¬ 
togrammes  (about  70I.  fterling),  and  will  be  adjudged  in  the 
public  fitting  of  Vendemiaire^  year  12.  No  papers  will  be 
received  after  the  15th  of  Meffidor,  year  n. 

Political  Economy . — What  influence  has  the  progreffive 
abolition  of  flavery  in  Europe  had  on  the  increafe  of  know¬ 
ledge  and  the  riches  of  nations  ? 

The  prize  will  be  a  medal  of  the  fame  value,  and  will  be 
adjudged  in  the  public  fitting  of  Nivofe,  year  12.  Papers 
will  be  received  till  the  15th  Vendemiaire,  year  11. 

Clafs  of  Literature  and  the  Fine  Arts. 

Eloquence. — In  the  public  fitting  of  Germinal  15,  year  9, 
the  clafs  propofed  as  the  prize  queflion  for  eloquence  the 
eloge  of  Nicholas  Boileau-Defpreaux  ;  but,  as  none  of  the 
papers  prefented  were  thought  worthy  of  the  prize,  the  clafs 
propofes  the  fame  fubjeCl  again  for  the  year  12. 

1  he  prize  will  be  a  gold  medal  of  the  value  of  five  heClo- 
grammes,  and  will  be  adjudged  in  the  public  fitting  of  Ven- 
demiaire,  year  12.  The  papers  mufl  be  tranfmilted  to  the 
fecretary  of  the  Inflitute  before  the  15th  of  Meffidor,  year  11. 

Clafs  of  the  Mathematical  and  Phyjical  Sciences . 

Mathematics . — To  make  a  new  feries  of  experiments  on  the 
prefiure  which  water  in  a  ft  ate  of  motion  exercifes  again  ft  a 
body  at  reft,  and  that  which  the  fame  fluid  when  at  reft  ex¬ 
ercifes  againft  a  body  in  motion  ;  making  it  a  principal  objeCt 
of  refearch  to  meafure  the  particular  preflitre  experienced  by 

points 
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points  properly  distributed  on  the  anterior,  lateral,  and  pofte- 
nor  parts  of  the  furface  of  the  body  fubjefted  to  experiment 
and  placed  at  different  depths  in  the  fluid;  to  determine  its 
velocity  in  different  points  of  the  breams  which  are  neareft 
the  body;  and,  in  the  lab  place,  to  determine  the  curves 
whicn  mete  breams  affeCt,  the  point  where  they  beoin  to 
deviate  from  the  general  direction  of  the  progreffive  motion 
or  the  body,  and  that  where  they  unite  behind  it. 

The  prize  will  be  a  medal  of  the  weight  of  five  hedo- 
grammes,  about  70 1.  berling,  and  will  be  adjudged  in  the 
public  fitting  of  the  month  of  Nivofe,  year  13.  No  papers 
will  be  received  after  the  30th  of  Fructidor,  year  12. 

Phyjics.  The  clafs  propofed  on  the  15th  of  Germinal, 
year  8,  as  the  fubjea  of  a  prize  the  following  quebion 
io  determine,  by  accurate  experiments,  the  inbuence 
which  atmofpheric  air,  light,  water,  and  earth,  have  upon 
vegetation  T  As  two  memoirs  only  were  tran  fruit  ted  on  this 
jubject,  neither  of  which  was  thought  worthy  of  the  prize 
and  as  the  clafs  apprehend  that  the  extent  of  the  quebion 
F5 J  ave  ddcouraged  thofe  capable  of  examining  it  with  the 
e  luccefs,  they  now  confine  it  to  one  of  its  elements,  and  - 
propofe  as  follows  To  determine,  by  experiment,  the 
different  lources  of  the  carbon  m  vegetables. 

The  prize  will  be  doubled,  and  confib  of  the  value  of  two 
kilogrammes  of  gold,  about  280 1.  berling.  The  determina¬ 
tion  of  the  clafs  will  be  pub'lifhed  in  the  public  fitting  of  the 
month  of  Nivofe,  year  13.  The  papers  muff  be  transmitted 
to  the  lecretary  of  the  Inftitute  before  the  ib  of  Vendemiaire 
the  fame  year. 

The  clafs  has  thought  proper  alfo  to  remind  chemifts  of 
trie  I  object  propofed  for  the  firft  time  on  the  15th  of  Ger- 
mma1  year  8,  the  renewed  period  of  which  will  expire  on 
k  k  °r^>vofe,  year  12.  It  is  as  follows  What  are 
the  characters  wh!ch  in  vegetable  and  animal  matters  diftin- 
gm  h  thole  which  ferve  as  ferment  from  thofe  in  which,  they 
produce  fermentation  ?”  7 


Report  made  to  the  Clafs  of  the  Mathematical  and  Phyfical 
Sciences  of  the  Inftitute  on  the  Prizes  founded  by  the  Firft 

Lonjul  for  Dijcovenes  in  regard  to  EleBricity  and  Gal- 
*vani)m> 

The  firft  confnl,  who  even  amidft  the  cares  of  war  has 
eaufed  the  feiences  to  flourifh,  being  defies  that  the  peace 
*li0  .  carrV  them  to  the  higheb  degree  to  which  they  can 
attain,  has  given  to  the  National  Inftitute  the  means  of  acce¬ 
lerating  their  progrefs. 


His 
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His  intentions  in  this  refpeCt  are  exprefled  in  the  following 
letter,  which  was  trani’mitted  to  the  clafs  by  the  minifter  of 
the  interior  ;  Paris,  Prairia!  z 6,  an.  io. 

44  I  intend,  citizen  minifter,  to  found  a  prize  confifting  of 
a  medal  of  3000  francs  (about  120I.  fterling)  for  the  bell 
experiment  which  (hall  be  made  in  the  courfe  of  each  year 
on  the  galvanic  fluid.  For  this  purpofe,  the  memoirs  con¬ 
taining  the  details  of  the  faid  experiments  (hall  be  fent  before 
the  1  ft  of  FruCtidor  to  the  firft  clafs  of  the  National  Inftitute, 
which  in  the  complementary  days  {hall  adjudge  the  prize  to 
the  author  of  that  experiment  which  has  been  molt  ufeful  to 
the  progrefs  of  feience. 

44  I  defire  to  give,  by  way  of  encouragement,  the  fum  of 
60,000  francs  (2400I.)  to  the  perfon  who  by  his  experiments 
and  difcoveries  fliall,  according  to  the  opinion  of  the  clafs, 
advance  the  knowledge  of  electricity  and  galvanifm  as  much 
as  Franklin  and  Volta  did. 

44  Foreigners  of  all  nations  arc  admitted  to  the  competition, 

44  I  beg  you  will  make  known  thefe  difpofitions  to  the  pre- 
ftdent  of  the  firft  clafs  of  the  National  Inftitute,  that  it  may 
give  to  thefe  ideas  fuch  development  as  may  appear  proper; 
my  particular  object  being  to  encourage  philofophers,  and  di- 
red!  their  attention  to  this  part  of  philqfophy,  which,  in  my 
opinion,  may  lead  to  great  difcoveries. 

(Signed)  44  Bonaparte.” 

The  National  Inftitute,  which  has  taken  an  aCtive  part  in 
the  grand  difcoveries  with  which  the  theory  of  eleCtricity  has 
been  enriched,  will  be  fully  fenfible  of  the  importance  of  the 
fubjeCt  indicated  by  the  firft  conful.  Of  all  the  phyfical 
forces  to  which  natural  bodies  are  fubjeCted,  eleCtricity  ap¬ 
pears  to  be  that  the  influence  of  which  is  ofteneft  manifefted, 
It  not  only  aCts  on  inorganic  fubftances,  which  it  modifies  or 
decompofes,  hut  organized  bodies  themfelves  experience  from 
it  the  moft  aftonifhing  effeCts.  What  to  the  antients  was  only 
the  fimple  refult  of  fome  attractive  properties,  has  become  for 
modern  philofophers  the  fource  of  the  moft  brilliant  difco- 
veries. 

The  hiftory  of  electricity  may  be  divided  into  two  periods, 
which  are  diftinguifhed  as  much  by  the  nature  of  the  refults 
as  by  that  of  the  apparatus  employed  to  obtain  them.  In 
one,  the  electric  influence  is  produced  bv  the  friCtion  of  glafs 
or  of  refinous  matters;  in  the  other,  eleCtricity  is  put  in  mo¬ 
tion  merely  by  the  mutual  contaCl  of  bodies.  We  muft  re¬ 
fer  to  the  firft  of  thefe  epochs  the  diftinCtion  between  the  two 
kinds  of  eleCtricity,  refinous  and  vitreous,  the  analyfis  of 
the  Leyden  fiafk,  the  explanation  of  thunder,  the  invention 
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of  condudors,  and  the  exad  determination  of  the  laws  ac¬ 
cording  to  which  the  repulfive  force  of  the  electric  matter 
varies  according  to  the  di (lance.  The  fecond  comprehends 
the  difcovery  of  the  mufcular  contractions  excited  by  the 
contact  of  metals,  the  explanation  of  thefe  phaenon  ena  by 
the  motion  of  metallic  electricity  ;  -  and,  in  the  laft  place,  the 
formation  of  the  eledric  pile,  its  analyfis,  and  its  various  pro¬ 
perties.  Volta  has  done  in  this  fecond  period  what  Franklin 
did  in  the  firft. 

The  fciences  are  now  fo  connected  with  each  other,  that 
every  thing  which  tends  to  improve  the  one  advances  the  reft 
at  the  fame  time.  Under  this  point  of  view,  galvanifm,  in 
the  hiftory  of  them,  will  form  a  memorable  epoch  ;  for  there 
are  few  difeoveries  which  have  given  to  philofophy  and  che- 
iniflry  fo  many  new  fads,  and  fads  fo  remote  from  thofe 
before  known.  The  aggregate  of  thefe  fads  has  been  referred 
to  a  general  caufe,  which  is  the  motion  of  eledricity  :  it  re¬ 
mains  to  determine  accurately  the  circumftances  by  which 
they  are  accompanied,  to  follow  the  numerous  applications 
they  fuggeft,  and  to  dilcover  the  general  laws  which,  per¬ 
haps,  are  contained  in  them.  The  greater  part  of  the  che¬ 
mical  effeds  prefented  by  the  new  kinds  of  apparatus  are  not 
yet  completely  explained ;  and  it  is  of  the  more  importance 
that  they  (hould  be  well  known,  as  they  furnifh  to  chemiftry 
means  very  powerful  for  decompofmg  the  moft  intimate  com¬ 
binations.  It  is  alfo  interefiing  to  examine  whether  the  elec¬ 
tric  properties  which  certain  minerals  acquire  in  their  varia¬ 
tions  of  temperature  do  not  depend  on  a  difpofition  of  their 
elements  analogous  to  that  which  conflitutes  the  Voltaic  pile. 
In  a  word,  it  is  to  be  delired  that  the  theory  of  eledricity 
augmented  by  thefe  new  phaenomena  (hould  be  completely 
fubjedted  to  calculation  in  a  general,  dired,  and  rigorous 
manner;  and  the  progrefs  already  made  in  this  path  has 
proved  that  this  difficult  fubjed  requires  the  fagaeity  of  the 
moft  ingenious  philofophy  and  the  aid  of  the  moft  profound 
analyfis. 

But  it  is  in  its  application  in  particular  to  the  animal  eco¬ 
nomy  that  it  is  of  importance  to  conlider  the  galvanic  appa¬ 
ratus.  It  is  already  known  that  metals  are  not  the  only  fub- 
ftances  the  con  tad  of  which  determines  the  movement  of 
eledricity.  This  property  is  common  to  them  and  fome 
liquids,  and  it  is  probable  that  it  extends,  with  divers  modi¬ 
fications,  to  all  the  bodies  of  nature.  Do  not  the  phaeno- 
mena  exhibited  by  the  torpedo  and  other  el edric  fifties  depend 
on  an  analogous  addon  exerciled  between  the  various  parts 
of  their  organization  ?  and  does  not  this  adion  exift  with  a 

degree 
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degree  of  intenfity  lefs  fenfible,  but  no  lefs  real,  in  a  numhe? 
of  animals  much  greater  than  has  hitherto  been  believed  ? 
An  exa6t  analyfis  or  thefe  effects,  a  complete  explanation  of 
the  mechanifm  which  determines  them,  and  a  cornparifon 
of  them  with  thofe  exhibited  by  the  Voltaic  pile,  would,  per¬ 
haps,  afford  a  key  to  the  mod  important  fecrets  in  the  ani¬ 
mal  economy.  By  thus  coniidering  the  aggregate  of  thefe 
phenomena,  one  forefees  the  poffibility  of  a  grand  difcovery, 
which,  by  unvei  ling  a  , new  law  of  nature,  may  conduct  them 
to  the  fame  caufe,  and  connedf  them  with  thofe  which  the 
motion  of  efedfricity  has  preferred  tis  in  minerals. 

Of  thefe  conftderations  the  clafs  was,  no  doubt,  feilfi ble ; 
and  if  it  did  not  propofe  a  prize  for  the  improvement  of  this 
part  of  philofophv,  it  was  for  this  reafon  that,  as  the  extent 
of  the  fubje£t  feemed  to  require  more  than  one  competition, 
it  could  not  devote  to  it  excfufively  encouragements  which  it 
owes  to  ufeful  knowledge  in  general.  However,  each  of  its 
members,  and  all  the  learned  of  Europe,  ardently  defired 
that  the  rcfearehes  of  philofophers  might  be  dire&ed  to¬ 
wards  this  important  objedl,  and  they  ought  to  congratulate 
themfelves  on  feeing  their  wifh  accompli  fhed  in  the  mod 
complete  manner. 

To  fulfil  the  intentions  of  the  firft  conful,  and  give  to  the 
competition  all  the  folemnity  which  the  importance  of  the 
objedt,  the  nature  of  the  prize,  and  the  character  of  the 
founder  require,  the  commiffion  unanimoufly  propofe  as 
follows : 

The  Clafs  of  the  Mathematical  and  Pbvfical  Sciences  of 
the  National  Inflitute  opens  the  general  competition  required 
bv  the  firft  conful. 

V  J  . 

All  the  learned  of  Europe,  even  the  members  and  afTo- 
ciates  of  the  Inflitute,  are  admitted  to  the  competition. 

The  clafs  does  not  require  that  the  memoirs  fhould  be  im¬ 
mediately  addrefted  to  it.  Every  year  it  will  crown  the  au¬ 
thor  of  the  beft  experiments  which  {hail  come  to  its  know¬ 
ledge,  and  which  {hall  have  advanced  the  progrefs  of  the 
fcience. 

The  grand  prize  will  be  given  to  the  perfon  whofe  difeo- 
vefies  fliall  form  a  memorable  epoch  in  the  hiftory  of  elec¬ 
tricity  and  galvanifm. 

The  prefent  report,  containing  the  letter  of  the  firft  conful, 
{hall  be  printed,  and  ferve  as  a  programme. 

Done  at  the  National  Inflitute,  Meffidor  11,  year  10. 

(Signed)  Laplace,  Halle,  Coulomb, 
Hauyj  and  Biot,  reporter. 


Batavian  Society  of  the  Sciences  at  Haarlem ,  &fc.  i m 

The  report  and  its  conclufions  are  adopted.  It  fnali  be 
read  at  the  next  public  fitting. 

Certified  agreeably  to  the  original. 

(Signed)  Lacroix,  fecretary. 

BATAVIAN  SOCIETY  OF  THE  SCIENCES  AT  HAARLEM. 

This  fociety  has  propofed  the  following  queftions  till  the 
i  ft  of  November  1803  : 

1  ft,  What  have  we  been  taught  by  the  lateft  obfervations 
in  regard  to  the  influence  of  the  oxygen  of  atmofpheric  air 
in  changing  colours,  whether  aided  with  the  adtion  of  light 
or  not  ;  and  what  advantages  can  be  thence  derived  ? 

2d,  What,  have  we  learned  from  the  difcoveries  refpedting 
the  decompofition  of  water  and  atmofpheric  air  in  regard  to 
the  manner  in  which  plants  obtain  their  nourifliment;  and 
what  conclufions  can  thence  be  deduced  for  improving  the 
culture  of  ufeful  vegetables  ? 

3d,  What  has  experience  taught  us  in  regard  to  the  puri¬ 
fying  corrupted  water  and  other  impure  fubftances  by  means 
of  charcoal  ?  How  far  can  the  manner  in  which  this  is  done 
be  explained  from  the  principles  of  chemiftry ;  and  what 
further  advantages  can  be  derived  from  it? 

The  fociety  have  extended  alfo  to  the  ift  of  November  1802 
the  three  prizes,  propofed  in  17 99,  refpediing  the  chemicil 
difcoveries  in  regard  to  the  phyfiology  of  the  human  body ; 
alfo  the  queftion  propofed  in  1796,  and  repeated  in  1799, 
refpebting  the  whale  fifhery;  the  queftion,  propofed  in  1800, 
refpecting  Chladni’s  vibration  figures ;  and  the  two  queftions, 
propofed  in  1801,  on  the  nature  of  fire,  and  the  application 
of  it  to  produce  heat,  and  on  preventing  the  corruption  of 
ftagnant  water. 

They  have  repeated  alfo,  for  an  indefinite  time,  the  three 
following  queftions,  propofed  1793 — 1795?  on  the  utility'of 
animals  apparently  pernicious ;  on  the  ufe,  in  the  7nateria 
medica ,  or  unknown  indigenous  plants ;  and  on  the  plants, 
not  yet  in  ufe,  which  may  be  employed  as  found  and  whple- 
fome  nourifliment. 

MEDICAL  SOCIETY  AT  MONTPELLIER. 

This  fociety  has  propofed  the  two  following  queftions,  the 
prizes  of  which  will  be  adjudged,  the  firft  in  May  1803,  and 
the  fecond  in  May  1804.  The  prize  for  each  is  500  francs. 

ift,  To  determine  in  wha.t  kind  of  chronic  difeafes,  and 
under  what  circumftances,  inflammation  may  be  ufeful  or 
dangerous  ;  and  in  what  cafes  in  the  treatment  of  thefe  dif¬ 
eafes  it  ought  to  be  excited  or  moderated  ? 

5  2d,  To 
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2d,  To  eftablifh,  from  experience  and  obfervation,  what 
degree  of  confidence  ought  to  be  given  to  the  method  of 
ufing  by  friction  certain  fubftances  which  are  generally  ad- 
miniftered  internally  ?  To  determine  the  effects  of  thefe  me¬ 
dicines  when  taken  internally  and  applied  by  friction,  and 
bow  ftrong  the  dofes  ought  to  be  ?  To  point  out  the  ci'rcum- 
ftances  and  difeafes  in  which  either  of  thefe  methods  deferves 
the  preference  ?  And,  in  the  lad  place,  to  determine  what 
parts  of  the  body  can  be  employed  in  different  difeafes  for 
the  more  eflfedtual  application  of  thefe  remedies  } 


XXXIV.  Intelligence  and  Mlfcellaneous  Articles . 


AEROSTATION. 

I  HE  attention  of  the  public  has  been  lately  dlre&ed  to 
this  art,  aim  oft  forgotten  in  England,  by  the  arrival  of 
M.  Garnerin  from  ~Paris  with  two  aeroftatic  machines  of 
confiderable  fize,  and  a  parachute,  which  have  been  exhi¬ 
bited  for  fome  time  paft  in  the  Pantheon.  As  this  art,  how¬ 
ever  little  it  may  promife  in  other  refpedls,  has  been  found 
beneficial  in  military  taftics,  and  might  be  employed  with 
great  advantage  in  making  meteorological  and  ftatical  ex¬ 
periments,  it  is  well  worth  the  notice  of  fcientific  men  : 
we  therefore  hope  that  the  following  particulars  relpedting 
M.  Garnerin’s  two  aerial  excurftons  in  England,  on  the  28th 
of  June  and  4th  of  July,  will  be  gratifying  to  our  readers, 
and  particularly  to  thofe  who  had  not  an  opportunity  of  feeing 
him  afeend.  In  a  future  number  we  intend  to  give  a  concife 
hiftorical  view  of  the  progrefs  of  aeroftation,  with  an  engrav¬ 
ing  of  M.  Garnerin’s  balloons  and  his  parachute. 


Thefrjl  Voyage.  <  ,  * 

In  this  excurlion  M.  Garnerin  was  accompanit^Tby  cap¬ 
tain  Sowden,  who  paid  him  a  fum  of  money  to  enjoy  the 
gratification.  They  afeended  from  Ranelagh  gardens ;  and 
the  particulars,  as  detailed  by  M.  Garnerin,  were  as  follow: 

The  morning  of  the  28th  (the  day  of  his  afeent)  appeared 
to  promife  weather  fufficiently  favourable  for  the  purpofe, 
though  it  was  rainy.  At  eleven  o’clock,  therefore,  he  began 
the  chemical  operations  necefiarv  for  the  produdfion  of  the 
inflammable  gas.  The  balloon  filled  rapidly,  though  confi- 
derably  agitated  by  the  wind. 

From  one  o’clock  to  half  paft  four,  the  wind  continued  to 
increale,  and  at  length  blew  fo  violently,  that,  had  he  made 
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filly  previous  experiment  in  this  country,  he  fhould  have 
yielded  to  the  earned  folicitations  of  the  brilliant  and  nume¬ 
rous  company  with  which  he  was  honoured,  and  fhould  have 
deferred  his  afcent  to  a  period  lefs  tempeftuous. 

M.  Garnerin,  however,  though  he  determined  not  to  dif- 
appoint  the  public  expectation  himfelf,  felt  it  to  be  his  duty 
to  prefe  captain  Sowden  not,  for  the  fake  of  curiofity,  to  ex- 
pole  himfelf  to  the  perils  attendant  upon  fuch  a  journey  in. 
fuch  weather.  The  captain,  however,  refitted  all  thefe  folicita¬ 
tions,  and  refolved  to  accompany  him.  From  a  quarter  pail 
four  to  five  fome  fhowers  of  rain  fell,  which  only  allayed  the 
fury  of  the  wind  for  a  foort  time,  for  after  they  had  ceafed  it 
blew  with  more  violence  than  ever. 

At  five  o’clock  MelTrs.  Garnerin  and  Sowden  took  their 
feats,  the  cords  were  cut,  and  the  balloon  afcended.  Each 
held  a  flao-  of  the  nation  to  which  he  belonged,  which  he 
waved  to  the  company  prefent.  The  balloon  nrft  made  the 
tour  of  the  place  where  the  fpe&ators  flood,  and,  after  being 
greeted  with  the  loud  plaudits  and  good  wifhes  of  every  per- 
lon,  afcended  majeflically  and  rapidly  into  the  regions  of  the 
air.  The  wind  blew  from  the  fouth-wefi.  The  balloon, 
therefore,  proceeded  over  St.  James’s  park,  the  Thames,  and 
We  tminfler  and  Blackfriars  bridges. 

M.  Garnerin  then  found  that  the  balloon  began  to  de« 
fcend :  he  threw  out  fome  ballaft,  and  it  rofe  immediately 
with  great  rapidity,  and  carried  the  travellers  over  the  cathe¬ 
dral  of  St.  Paul’s. 

During  all  this  time,  the  whole  metropolis  was  diflinCtly 
feen  by  the  aeronauts,  whofe  balloon  was  equally  vifible  to 
the  inhabitants  of  the  metropolis.  When  it  was  over  St. 
Paul’s,  M.  Garnerin  afked  captain  Sowden  how  he  felt  him- 
felf  ?  The  captain  replied,  that  he  was  perfedlly  enchanted 
with  his  fituation,  and  with  the  fuperb  expanfe  of  fky,  and 
with  the  earth,  now  fail  leflening  to  the  view,  and  foon  to 
be  feen  no  more.  The  temperature  of  the  atmofphere  now 
began  to  change  very  fenfibly,  and  to  be  fifteen  degrees  colder 
than  when  they  began  to  afcend.  It  was  extremely  cold. 
The  balloon  continued  rapidly  to  afcend,  was  foon  above  the 
clouds,  and  the  earth  was  vifible  no  more.  When  the  tra¬ 
vellers  were  above  the  clouds,  the  climate  became  fenfibly 
milder:  the  inflammable  air  began  to  dilate,  and  M.  Gar- 
nerin  gave  it  all  poffible  means  of  vent  proper  for  their  fafety. 

They  now  dined  with  good  appetites,  and  very  comforta¬ 
bly,  above  the  clouds,  at  an  elevation  of  upwards  of  10,000 
feet  above  the  earth.  During  the  deflert,  M.  Garnerin  told 
captain  Sowden  that  the  pleafantell  part  of  their  journey  was. 
v  ^  4  paired, 
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paffea,  and  that  they  muft  now  prepare  for  a  very  di  [agreea¬ 
ble  defcent,  on  account  of  the  continued  violence  of  the  wind. 

About  half  an  hour  had  elapfed  fince  their  afcent.  M.  Gar- 
nerin  now  opened  the  valve,  and  the  balloon  defcended  through 
black  and  cold  clouds;  they  then  defcried  land  again,,  and 
alfo  the  fea,  towards  which  their  courfe  was  faft  carrying 
them  :  indeed  they  were  nearly  over  that  arm  of  it  into 
■which  the  Chelrner  empties  itfelf. 

As  foon  as  they  had  approached  fufficiently  near  the  earth, 
they  threw  out  their  anchor  and  cable.  When  the  balloon 
firft  touched  the  ground,  it  rebounded  with  conftderable  vio¬ 
lence ;  this  rebound  was  followed  by  about  twenty  more, 
more  violent  than  the  firft.  The  gufts  of  wind  dragged  them 
over  fields  and  hedges,  which  tore  their  hands  and  clothes  ; 
their  anchor  touched  the  ground  feveral  times,,  but  dragged; 
and  it  was  not  till  fome  minutes  had  elapfed  that  it  took  a 
fteady  hold  in  a  thicket  near  a  houfe.  Here  they  conceived 
themfelves  to  be  releafed  from  all  peril :  but  the  inhabitants 
of  the  houfe,  alarmed  at  the  balloon,  would  not  affift  them ; 
nav,  actually  offered  to  fire  on  the  adventurous  travellers.  In 
the  mean  time  the  cable  of  the  anchor  broke,  and  they  were 
dragged  through  trees  and  branches,  the  balloon  being  agi¬ 
tated  to  an  extreme  degree,  and  rebounding  very  violently. 
At  length  they  were  driven  againft  a  tree,  and  captain  Sow- 
den  received  a  fevere  blow  on  the  back  part  of  his  bead.  The 
balloon  was  now  torn  in  the  lower  part,  the  cords  broke,  the 
boat  broke ;  the  travellers  had  hold  of  a  tree,  from  which 
they  were  torn  by  the  violence  of  the  wind.  At  laft,  a  bound 
which  the  balloon  made,  enabled  them  to  jump  out.  The 
balloon,  abandoned  to  itfelf,  and  much  torn,  fell  about  200 
paces  further. 

The  place  where  M.  Garnerin  and  captain  Sowden  landed 
was  on  a  common,  four  miles  beyond  Colchefter,  and  fixty 
miles  from  Ranelagh.  The  time  that  elapfed  from  their  de¬ 
parture  to  their  landing  on  the  common  was  three  quarters 
of  an  hour. 

M,  Garnerin’s  hands  were  much  torn,  and  his  legs  and 
thighs  considerably  bruifed.  Captain  Sowden  received  a  fe¬ 
vere  blow  on  the  back  part  of  his  head,  and  was  much  bruifed 
and  torn  in  other  parts  of  his  body  by  the  bufhes  and  trees 
againft  which  they  were  driven. 

M .  G  arnerin  pays  the  higheft  tribute  to  the  courage  and 
coolnels  of  his  companion,  who,  after  the  balloon  had  fil'd 
rebounded,  could  feveral  times  have  jumped  out  of  it  with 
great  cafe  and  fafety  :  but  he  pern  ft  ad  in  (haring  the  fate  of 
his  companion,  till  they  were  both  enabled  to  land  in  fafety. 

Captain 
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Captain  Sozuden’ s  Account. 

Mr.  Editor,  ; 

As  numberlefs  queffions  have  been  put  to  me  refpe£ting 
the  fenfations  I  experienced  while  in  the  upper  regions,  I 
think  it  a  duty  incumbent  on  me  to  inform  the  public,  and 
to  fet  them  right  as  to  the  erroneous  ideas  they  have  of  an 
aeroftatic  voyage.  On  our  firth  amending,  we  felt  a  tew  drops 
of  rain.  After  we  had  gained  the  height  of  about  3000  feet, 

I  detired  M.  Garnerin  not  to  afcend  any  higher  till  he  had 
paflfed  the  metropolis,  that  the  inhabitants  might  be  gratified 
with  a  fair  view  of  us.  When  we  had  got  at  a  fmall  diftance 
from  London,  we  afeended  through  fome  very  thick  clouds, 
of  which  f  could  perceive  three  diffinct  rows,  at  the  lower 
one  of  which  we  found  the  quickfilver  of  the  thermometer 
at  150,  and  I  was  obliged  to  put  on  my  great  coat ;  but  on 
afcending  ftill  higher  we  found  the  air  more  temperate,  and 
the  quickfilver  rile  gradually  to  3  above  fummer  heat.  We 
then  feemed  to  be  ftationary,  and  felt  no  more  motion  than 
one  would  feel  in  fitting  in  a  chair  in  a  room.  I  then  pro- 
pofed  to  M.  Garnerin  to  overhaul  our  lockers,  where  we 
found  a  ham,  a  cold  fowl,  a  cake,  and  two  bottles  of  orgeat, 
wines  or  fpirits  being  dangerous  to  take,  owing  to  the  rarefac¬ 
tion  of  the  air.  The  chill  of  the  clouds  having  given  us  an 
appetite,  we  made  a  table  on  our  knees  with  the  feat!' of  the 
car,  and  ate  a  very  hearty  meal.  The  clouds  then  difperfed 
from  under  us,  and  we  had  a  delightful  view  of  the  country. 

Whether  it  is  owing  to  the  rarefaction  of  the  air,  or  to 
the  flrong  light  thrown  on  the  earth,  I  cannot  determine, 
but  1  found  that  my  fight,  which  at  all  times  is  rather  weak, 
became  fo  (trong,  that  I  could  eafilv  diftinguilh  the  minutefi: 
objects  on  the  earth  :  it  appeared  like  a  vaft  panorama,  or 
map,  of  about  fifty  miles  in  circumference,  where  we  could 
not  only  follow  with  our  eyes  the  different  crofs  roads  and 
interfedtions  on  it,  but  even  diffinguifh  the  ruts  on  them, 
and  the  very  furrows  in  the  field.  The  fehfe  of  hearing  was 
Itronger  here  than  on  earth  ;  for,  at  the  height  of  13,000  feet, 
we  could  diftindtlv  hear  the  rattling  of  the  carriages  on  the 
roads,  the  lowing  of  cattle,  and  the  acclamations  of  the  people 
who  law  us ;  though,  at  the  fame  time,  we  could  hardly  hear 
ourfelves  fpeak  :  and  I  am  perfuaded  that  a  perfon  on  the 
earth,  with  a  ftrong  voice  and  a  fpeak ing  trumpet,  might 
make  himfelf  perfectly  underffood  by  any  perfon  at  that 
height  in  the  air.  I  have  obferved  that  alm'oft  every  fenfa- 
tion  1  experienced  while  in  the  upper  regions  was  exactly  the 
contrary  to  what  is  the  general  opinion  of  the  public.  I  was 
aflured  by  a  number  of  the  mofi;  celebrated  literati,  who  pre- 
-  Yql.  XIII,  No.  50.  O  tended 


1 96  '  Aerojlatlon % 

tended  to  be  very  learned  on  that  fubjeCt,  that  I  fhould  find 
the  cold  increafe,  the  higher  I  afcended ;  inftead  of  which  I 
found  the  heat  increafe  to  that  degree,  that  I  was  obliged  to 
take  both  my  great  coat  and  jacket  off.  It  is  alfo  the  general 
opinion  that  looking  down  from  fo  ftupendous  a  height  ren¬ 
ders  a  perfon  fo  gidBy  as  not  to  be  able  to  keep  his  feat :  on 
the  contrary,  I  found  that  I  could  look  down  with  a  vaft  deal 
of  pleafure,  and  without  experiencing  that  inconvenience; 
whereas  looking  round  on  the  vaft  expanfe  that  furrounded 
us,  rendered  my  eyes  fo  dim,  that  I  was  fometimes  a  few  mi¬ 
nutes  before  I  could  perfectly  recover  my  fight.  I  experi¬ 
enced  no  difficulty  of  breathing,  or  inconvenience  from  the 
motion  of  the  balloon;  for,  though  we  moved  with  immenfe 
velocity,  we  felt  not  the  leaft  wind  or  preffure  of  air,  it  being 
fo  perfectly  calm,  that  the  flags  in  our  hands,  and  thofe  with 
which  the  balloon  was  decorated,  hung  fupine,  nor  did  they 
ftir. 

I  obferved,  that  between  every  row  of  clouds,  not  only  the 
atmofphere,  but  the  wind,  varied  feveral  degrees  ;  for,  on  our 
pafling  through  the  firft  cloud  after  leaving  London,  the  wind, 
which  had  before  been  nearly  fouth-weft,  changed  to  fouth- 
fouth-eaft,  by  which  means  we  found  ourfelves  over  St.  Al¬ 
ban’s,  in  Hertfordfhire.  On  afeending  ftill  higher,  the  wind 
became  nearly  weft,  which  drove  us  over  Epping  foreft,  which 
I  diftinguifhed  very  plainly;  it  appeared  like  a  goofeberry- 
bufli.  I  then  pointed  out  our  courfe  to  M.  Garnerin  on  the 
map,  and  obferved  to  him  that  we  fhould  foon  perceive  the 
fea,  which  in  a  fhort  time  we  favv  very  plainly.  M.  Garnerin 
then  told  me  we  had  not  a  moment  to  lofe,  and  muft  defeend 
with  all  poffible  fpeed ;  at  the  fame  time  pointing  out  a  very 
heavy  cloud  to  me,  nearly  under  us;  and  faid — “  II  faut  que 
nous  paffions  a  travers  de  ce  drole  la;  accrochez-vous  ferine, 
car  nous  allons  nous  cafier  le  col.”  I  anfwered — cc  De  tout 
mon  cceur.”  We  then  opened  the  valve,  and  we  defeended 
with  rapidity.  On  rufliing  into  the  cloud,  I  found,  as  he  had 
conjectured,  it  contained  as  violent  a  fquall  of  wind  and  rain 
as  ever  1  experienced.  The  attraction  of  the  water,  the  force 
of  the  wind,  and  the  eonftant  emiffion  of  gas  from  the  valve, 
hurled  us  with  fueh  velocity  towards  the  earth,  that  I  expected 
to  fee  his  prediction  verified  ;  though,  I  can  allure  you,  my 
ideas  at  that  time  did  not  coincide  with  the  anfwer  I  made 
him. 

M.  Garnerin  ftill  retained  all  his  coolnefs  and  prefence  of 
mind  ;  and,  while  we  were  defeending  with  that  extreme 
fwiftnefs,  defired  me,  the  moment  I  fhould  find  the  car  about 
to  touch  the  earth,  to  catch  hold  of  the  hoop  which  was  faft- 
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ened  to  the  bottom  of  the  net,  to  which  the  car  was  fufpend- 
ed,  and  lift  myfelf  up  into  the  net ;  by  which  means  we  faved 
ourfelves  from  being  dafhed  to  pieces.  The  balloon  did  not 
reafcend  immediately,  but  dragged  us  along  the  ground,  with 
aftonifhing  fwiftnefs,  for  the  length  of  nearly  three  fields,  be¬ 
fore  the  grappling-iron  took  good  hold:  and  then  we  thought 
ourfelves  Cafe,  being  clofe  to  a  farm-houfe,  from  which  fe- 
veral  perfons  came  out  to  fee  us :  but  though  we  threw  out 
ropes  to  them,  and  called  for  help,  they  were  fo  confternated 
that  neither  threats  nor  entreaties  could  prevail  on  them  to 
come  to  our  affiltance;  for,  as  1  afterwards  heard,  they  took 
us  to  be  two  forcerers,  it  being  rather  an  unufual  thing  to  fee 
two  men  coming  down  poll  bade  from  the  clouds.  We  were 
for  about  three  minutes  in  that  fituation,  till  another  guft  of 
wind  broke  our  cable,  and  we  afcended  again  nearly  600  feet. 

In  the  bufile  of  preparing  the  ropes  for  the  farmers, 
M.  Garnerin  had  let  the  rope  belonging  to  the  valve  flip  out 
of  his  hand,  by  which  means  the  bottom  of  the  balloon  was 
prelfed  upwards  by  the  wind.  M.  Garnerin  defired  me  to 
try  to  regain  it;  which  i  at  laft  effected  by  climbing  up  into 
the  net,  though  the  force  of  the  wind  ftruck  the  tin  tubes 
faftened  at  the  bottom  of  the  balloon,  and  through  which  the 
rope  led,  with  fuch  violence  againft  my  face,  that  it  had 
nearly  (tunned  me.  Having  recovered  it,  we  rcdefcended, 
but  were  borne  with  fuch  violence  acrofs  the  country,  fome- 
times  along  the  ground,  fometimes  in  the  air,  that  l  feveral 
times  propofed  to  M.  Garnerin  to  abandon  the  balloon,  and 
to  fave  ourfelves :  but  he  continually  objected  to  it,  and  re¬ 
minded  me  of  my  promife  not  to  quit  him.  In  the  mean 
time  we  were  daflied  againft  feveral  trees,  one  of  which  had 
nearly  deftroyed  us:  being  with  my  back  towards  it,  I  re¬ 
ceived  a  blow  on  the  head,  which  threw  me  at  full  length  at 
the  bottom  of  the  car.  M.  Garnerin,  in  attempting  to  aflift 
me,  was  nearly  thrown  overboard ;  two  of  the  cords  that  held 
the  car  broke,  and  at  the  fame  time  fome  of  the  branches 
tore  the  balloon  :  upon  which  M.  Garnerin  cried  out,  “  The 
balloon  is  torn,  and  we  are  laved.”  Another  guft  of  wind 
difengaged  us  from  the  tree,  and  we  touched  the  ground 
once  more,  with  a  lefs  violent  (hock  than  before.  We  then 
both  got  out,  but  fo  exhaufted  with  our  numerous  exertions 
that  we  had  hardly  ftrength  to  follow  the  balloon,  which  fell 
again  about  200  paces  further ;  when  we  completely  mal- 
tered  it,  by  throwing  ourfelves  upon  it,  and  by  that  means 
prefling  out  the  remainder  of  the  gas. 

It  rained  fo  very  hard,  that  I  propofed  to  M.  Garnerin  to 
leave  the  balloon  in  the  field,  and  go  in  fearck  of  fome  huufe 
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for  fhelter  and  refrefhment.  We  accordingly  made  the  belt 
of  our  way  to  a  houfe,  which  we  efpied  about  half  a  mile  oft, 
belonging  to  a  Mr.  Kingfbery:  and  here  a  very  curious  mif- 
take  took  place.  When  we  inquired  for  the  mailer  of  the 
houfe,  Mr.  Kingfbery  appeared  but,  feeing  two  perfons  oi 
fo  ft  range  an  appearance,  (M.  Garnerin  having  a  French  h*it 
on  with  the  national  cockade,  bearing  the  tri-coloured  flag, 
and  myfelf  being  in  a  failor’s  drefs,  with  the  union  jack  in 
my  hand,)  he  imagined  we  came  on  account  of  the  election  ; 
and,  before  we  could  addrefshim,  faid,  <c  Gentlemen,  though 
1  am  a  freeholder,  I  have  made  a  determination  not  to  vote 
for  one  fide  or  the  other.”  So  much  was  he  imprefled  with 
this  idea,  that  it  was  feme  time  before  we  could  make  him 
feniible  that  we  had  nothing  to  do  with  the  election,  but  that 
we  came  in  a  balloon,  in  three  quarters  of  an  hour,  from 
London ;  that  we  were  very  much  bruited  and  tired,  and  that 
we  required  his  afliftance  arid  fhelter.  £le  then  received  us 
in  the  moft  hofpitable  manner,  not  only  providing  us  with 
ref refitments  and  dry  clothes,  but  even  offered  us  beds,  the 
ufe  of  his  houfe  and  horfes,  and  fent  immediately  fome  far¬ 
mers  with  a  cart  to  carry  the  balloon  from  the  field  and  con¬ 
vey  it  to  a  place  of  fafety  ;  and,  as  we  exprefled  a  wifh  to  get 
to  Colchefter  that  night,  he  lent  for  a  poft-chaife  to  convey 
us  thither,  where  we  were  received  with  loud  acclamations 
by  the  inhabitants.  The  next  day  we  returned  to  Langen- 
hoe,  where  we  had  left  the  balloon,  and,  after  drying  it  on 
the  grafs,  packed  it  up,  and  made  the  heft  of  our  way  to 
town,  where  we  arrived  about  four  o’clock  the  next  morning. 

i  cannot  help  admiring  the  coolnefs  and  prefence  of  mind 
M.  Garnerin  preferved  even  in  the  moft  imminent  danger;  and 
I  am  (o  confident  of  his  great  talents  and  fkill  in  conducting 
a  balloon,  that  I  would  venture  to  go.  to  the  end  of  the  world 
with  him. 

This  is  as  near  a  ftatement  as  I  can  recoiled ;  and  1  ffiould 
take  it  as  a  favour  if  you  would  infert  it  in  your  Publication, 
as  you  will  thereby  lave  me  a  great  deal  of  trouble,  having 
hardly  breath  enough  to  anfwer  the  numerous  inquiries  con¬ 
cerning  our  aerial  excurfion.  1  am,  Sir,  yours,  &c. 

R.  G.  Sow-den. 


The  fecond  Voyage. 

M.  Garnerin  was  accompanied  in  this  voyage  by  Mr. 
Locker,  who  gives  the  following  account  of  it : 

Although  the  world  has  been  already  prefen  ted  with  an  ac¬ 
count  of  a  late  aerial  excurfion,  1  flatter  myfelf  fo  much  in- 
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lereft  is  {till  entertained  by  the  public  for  the  fafet-y  of  M.  Gar¬ 
nerin,  that  the  following  particulars  of  his  fecond  afcent  will 
prove  acceptable.  The  very  unfavourable  weather,  attended 
with  a  heavy  gale  at  fouth  and  fouth-weft,  induced  M.  Gar- 
nerin  to  give  up  his  intention  of  afcending  to  difplay  the  pro- 
mifed  experiment  of  the  parachute.  In  this  event,  it  had 
been  arranged  that  Mr.  Sowden  fhould  once  more  accom¬ 
pany  him;  but  fome  mifunderftanding  having  taken  place 
between  thofe  gentlemen,  and  having  had  fome  previous 
converfation  on  the  preceding  day  with  M.  Garnerin  on  the 
fubjedt,  I  afcended  with  him  ye  herd  ay  afternoon  at  ten  mi¬ 
nutes  before  five  o’clock  from  Lord’s  Cricket-ground.  The 
ftrong  affurances  of  my  companion,  added  to  what  I  had  read 
on  the  fcience  of  aeroftation,  and  the  experience  of  former 
aeronauts,  had  fo  fully  perfuaded  me  of  my  perfect  fecurity, 
that  I  enjoyed  the  wonderful  and  enchanting  profpedt  which 
now  presented  itfelf  with  unmixed  pleat ure.  Although  the 
denfe  ftate  of  the  atmofphere  obftrudted  the  light  of  diftant 
objedfs  in  fo  great  a  degree  that  our  horizon  was  fomewhat 
limited,  the  unufual  concourfe  of  fpedfators,  which  gradually 
diminhhed  to  an  undiftinguifhed  mafs,  and  the  view  of  a 
great  part  of  the  metropolis,  together  with  the  furrounding 
country,  afforded  me  an  entertainment  well  worth  the  pur- 
chafe  of  anv  fuppofed  danger.  After  throwing  out  fome 
part  of  our  ballaft  we  afcended  very  rapidly,  and  by  the  in¬ 
tervention  of  fome  thick  clouds  (which  had  much  the 
appearance  of  a  fea  of  cotton  beneath  us,  as  defcribed  by 
Mr.  Baldwyn,  of  Chefter),  we  entirely  loft  fight  of  the  earth. 
We  moved  with  much  rapidity,  although  our  motion  was  to 
me  perfedlly  imperceptible;  and  at  length  the  clouds  di- 
fperfing,  we  again  faw  the  country  below  us.  I  attempted, 
in  vain,  to  afcertain  our  fituation,  by  calling  to  my  recol- 
ledlion  the  appearance  of  the  country,  which  appeared  to  me 
more  like  a  profpedt:  feen  in  a  camera,  when  placed  in  a  very 
elevated  fituation,  than  any  thing  to  which  I  could  compare 
it;  I  think  a  map  is  an  incorredf  comparifon,  as  the  various 
objedts  are  not,  as  in  nature,  delineated  with  fufticient  rni- 
nutenefs  to  bear  fuch  a  refembiatice. — About  this  time  M. 
Garnerin  looked  at  his  watch,  and,  obferving  we  had  been, 
five  minutes  on  our  voyage,  propofed  to  delcend  in  about  the 
fame  time. 

The  perufal  of  Air.  Sowden’s  narrative  led  me  to  obferve, 
with  much  attention,  the  power  of  hearing  noifes  below. 
iNeither  M.  Garnerin  nor  mylelf  could  diftinguifh  founds 
above  the  elevation  of  3  or  4000  feet;  though  M.  Garnerin 

O  3  imagines 


500 


Aerojlation. 

imagines  a  very  confufed  found,  but  totally  undiftinguiffi- 
able,  may  be  heard  confiderably  higher.  We  never  at¬ 
tained  a  greater  height  this  day,  by  M.  Garnerin’s  computa¬ 
tion,  than  about  1200  French  toifes,  or  7800  feet,  as  M. 
Garnerin,  being  defirous  to  return  the  fame  evening  to  town, 
did  not  choofe  to  lofe  a  favourable  opportunity  of  defcending. 
At  length  we  faw  at  a  diftance  what  afterwards  proved  to  be 
Epping  foreft,  with  a  range  of  diftant  hills  beyond  ;  and  ob- 
ferving  an  open  champaign  country,  M.  Garnerin  opened  the 
valve,  and  we  began  to  defcend.  He  directed  me  to  call  to  fome 
perfons  employed  in  a  field,  as  we  approached  the  ground, 
to  take  hold  of  the  ropes  which  we  had  thrown  out  for  the 
purpofe,  and  recommended  me  to  hold  fa  ft  by  the  cords,  to 
avoid  the  fhock  on  the  balloon’s  firft  touching  the  earth. 
This  precaution  proved  very  neceffary,  as  the  force  with 
which  we  defcended  was  very  confiderable,  from  the  force  of 
the  wind  rather  than  by  our  fpecific  gravity,  and  the  rebound 
bore  us  up  again  with  velocity  to  the  height  of  150  or  200 
feet.  In  redefcending  we  ftruck  again  ft  a  tree,  the  {hock  of 
which  gave  M.  Garnerin  a  fevere  blow  on  the  back;  and  he 
obferved  that  this  was  the  only  occafion,  during  a  period  of 
twelve  years  in  which  he  had  been  in  the  habit  of  aeronavi¬ 
gation,  and  the  27th  time  he  has  afcended,  that  he  ever  fuf- 
fered  fuch  an  inconvenience.  Several  of  the  peafantry  being 
now  at  hand,  we  were  prevented  from  any  further  afcent, 
and  alighted  from  the  car  with  perfect  fafety.  We  immedi¬ 
ately  inquired  our  fituation,  and  found  we  had  fallen  in  a  * 
field  of  Mr.  Owen’s,  at  Chingford,  in  Eftex ;  and,  referring 
to  our  watches,  obferved  we  had  made  our  voyage  exactly  in 
one  quarter  of  an  hour.  We  difpatched  a  meflenger  to 
Woodford  for  a  poft-chaife,  and,  having  exprefled  the  in¬ 
flammable  air,  packed  the  balloon  in  the  car,  and  had  it 
conveyed  to  a  fmall  inn  at  Chingford-green,  adjoining  which 
we  had  defcended;  from  whence,  after  a  flight  repaft  on  fome 
provifions  we  had  brought  with  us,  we  fet  off  for  London, 
and  arrived  at  M.  Garnerin’s,  in  Poland-ftreet,  a  quarter 
after  nine  in  the  evening. 

Although  the  mob,  which  furrounded  us  on  our  defcent, 
were,  as  ufual,  both  troublefome  and  officioufly  impertinent, 
we  received  great  attention  from  Mr.  Hughes,  of  the  Stamp- 
office,  London,  and  feveral  other  gentlemen,  who  beheld  our 
arrival.  Attention  would  have  been,  however,  infured  to  us, 
if  neceffary,  by  the  paper  put  into  the  hands  of  M.  Garnerin, 
figned  by  his  royal  highncfs  the  prince  of  Wales,  the  duchefs 
of  Devonfhire,  lords  Belborough,  Cathcart,  and  other  perfons 
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of  diftin<Stion,  who  witnefled  our  afcenfion  at  Lord’s  Cricket 
Ground.  1  am,*  See. 

Greenwich,  July  0.  Ed.  HAWKE  LoCKER* 

(COPY.)  I  July  5,  1S02. 

u  We,  the  underfigned,  having  been  prefent  at  the  afcenfion  of  M.  Gar- 
nerin  with  his  balloon  this  afternoon,  .and  witnefled  the  entire  fans fadt; on 
of  the  public,  beg  leave  to  recommend  him  to  the  attention  of  any  gentle¬ 
man  in  whole  neighbourhood  he  mav  happen  to  defeend. 

George,  P.W.  Befborough.  R.  Ford." 

G.  Devonshire.  Cathcart. 

M.  Garnerin’s  balloon  afeended  at  Lord’s  Cricket  Ground,  London,  at 
ten  minutes  before  five,  and  defrended  at  Chingford-green,  in  Elfex,  in  a 
field  of  Mr.  Owen’s,  at  five  minutes  paft  five,  palling  a  diftance  of  nine 
miles  in  one  quarter  of  an  hour  :  this  circumltance  atcefied  at  the  King's 
Head,  Chingford-green,  in  the  prefence  of 

George  Clinton  Davies,  Thomas  Williams, 

John  Hughes,  Stamp-office,  London ;  George  Soames, 

John  Odtrins,  Richard  Pamphilion. 

E.  H  Locker  i  The  aerial  travellers  upon  this  occafion. 

We  believe  Mr.  Locker  means  to  publifh  a  fuller  account 
of  his  voyage. 

VOYAGES  AND  DISCOVERIES. 

C.  Riedle,  gardener  to  the  expedition  under  Capt.  Baudin, 
has  addreffed  the  following  letter  to  C.  Thouin,  profeflfor  in 
the  National  Mufeum  of  Natural  Hiftory  1 

“  Ifiand  of  Timor,  Sep'ember  2S,  ifiot. 

tc  We  left  the  Ifle  of  France  on  the  25th  of  April  laft.  Our 
paflTage  to  Lewin’s  Land,  New  Holland,  was  thirty-two  days. 
Scarcely  had  we  arrived  on  the  coaft,  when  the  currents  drove 
11s  to  the  diftance  of  more  than  ten  leagues.  We,  however, 
fucceeded  in  approaching  it,  and  coafted  along  it  for  feveral 
days  at  the  diftance  of  about  two  leagues  without  observing  a 
Angle  place  where  we  could  land  in  fafety  with  the  boat.  The 
whole coaft  is  bordered  with  reefs:  itprelents  a  barren  afpedt, 
and  nothing  is  feen  but  fmall  bufhes  amidft  white  fand.  But, 
when  we  reached  the  latitude  of  Point  North,  we  difeovered 
a  vaft  bay,  the  entrance  of  which  appeared  to  be  at  leaft  fif¬ 
teen  leagues  in  breadth,  and  which  penetrates  more  than  ten 
leagues  inland.  It  was  called  the  Baye  du  Geograpbe 

“  We  anchored  in  this  bay  on  the  28th  of  May.  The 
flrft  care  of  our  commandant  was,  to  difpatch  an  officer  to 
found  it,  and  conftrudt  a  chart  of  it.  !  obtained  leave  to  go 
in  the  boat.  We  landed  at  a  place  bare  of  wood,  but  orna¬ 
mented  with  a  great  variety  of  plants.  I  much  regret  that  I 
was  able  to  remain  here  only  a  few  moments. 

“  Next  day  we  hove  up  our  anchor  in  order  to  take  a  fta- 

*  This  is  the  name  of  the  commodore’s  veil'd, 
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lion  at  the  bottom  of  the  bav.  A  great  part  of  the  crew  went 
.on  fhore ;  and  here,  for  the  firff  time,  we  had  an  opportunity 
of  feeing  the  natives  ot  the  country. 

“  The  fbores  of  this  bay,  thofe  at  lead  which  we  were  able 
to  explore,  prefent  in  general  only  downs,  or  frnall  hills  of 
fand  accumulated  by  the  wind.  Some  fit  mbs  grow  here,  but 
thinly  fcattered,  and  the  large  ft  are  not  fix  feet  in  height. 
Beyond  thtfe  are  low  grounds  covered  with  thick  woods. 
Among  thefe,  in  particular,  is  diftinguifhed  a  kind  of  juni¬ 
per.  Thefe  beautiful  trees  retain  their  foliage  throughout  the 
whole  year,  grow  very  do  e  to  each  other,  and,  as  their  tops 
all  rife  to  the  fame  height,  they  appear  to  the  eye  which  views 
them  from  the  top  of  the  downs  like  large  ffieets  of  verdure 
extended  horizontally  and  attached  to  different  trees  which 
furround  them.  Their  bark,  which  is  exceedingly  thick, 
and  five  or  fix  lines  in  thicknefs,  is  employed  by  the  inhabi¬ 
tants  for  covering  their  huts,  to  make  drefl'es  to  fecure  them 
from  the  cold,  and  as  beds  to  fleep  on. 

44  The  upper  part  of  the  foil  confifts  of  a  ffratum  of  vege¬ 
table  earth,  of  the  colour  of  tnrT,  at  leafi  fix  inches  in  thick¬ 
nefs.  Below  is  found  very  black  mofs  earth.  I  colleCled 
fome  of  it  as  a  fpecimen. 

44  This  day  1  obtained  feveral  beautiful  plants,  among 
which  were  a  gnapbaiium ,  with  large  flowers  as  white  as 
fnow ;  'and  an  atrip l ex*  w  ith  larger  and  longer  leaves  than 
thofe  of  the  bay  laurel.  i  met  with  others  which  were 
not  new  to  me,  and  I  even  faw  fome  which  grow  in  the 
neighbourhood  of  Paris.  Our  excurfion  ended  with  the  day, 
and  it  was  nijrht-fall  when  we  returned  on  board. 

#  O  i 

44  It  was  intended  that  we  thould  fail  from  the  bay  next 
morning;  but  the  officers  of  ihe  Naturahjte  *,  who  had 
landed  on  a  different  part  of  the  coaft,  having  reported  to  the 
commodore  that  they  bad  difcovered  a  kind  of  river,  it  was 
determined  that  the  long  boat  and  a  canoe  fhould  be  fent  to 
explore  it.  Every  body  wifhed  to  be  of  the  party:  the  botanift, 
the  mineralogift,  the  doCfor,  the  commodore’s  fecretarv,  and 
myfelf,  were  admitted. 

44  This  day  was  a  day  of  misfortune,  I  had  made  a  rich 
collection  of  plants,  and  was  returning  loaded  with  them  to 
the  landing-place,  when  1  learned  that  the  boat  had  run 
aground,  and  that  it  w?as  impoffible  to  get  it  afloat  again. 
The  canoe  fet  out  alone  at  ten  in  the  evening,  and  the  officer 
who  had  charge  of  it  promifed  to  ufe  the  utmoff  dilpatch  to 
inform  the  commodore  of  our  difagreeable  fituation. 

u  The  number  of  perfons  on  (bore  being  fixteen,  wTe  made 

*  1  he  other  veil'd  belonging  to  the  expedition. 
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£n  intrenchment  around  us,  lighted  a  large  fire,  and  ap¬ 
pointed  a  guard  of  three  men  to  keep  watch  during  the 
night.  Next  day  paffed  away  without  hearing  any  news 
from  the  (hip.  The  day  following  ft  ill  nothing  was  feen. 
The  fea,  however,  appeared  to  be  vifibly  rougher,  and  to 
become  more  and  more  threatening  We  began  to  be  in 
want  of  provifions  and  water.  At  laft,  on  the  third  day,  we 
faw  a  boat  coming  from  the  Geographer  which  brought  us 
all  the  affiftance  we  flood  in  need  of.  We  learned,  that  the 
one  which  carried  to  the  commodore  the  news  of  our  diflrefs 
had  been  thirty-fix  hours  in  reaching  the  veffel,  having  had 
to  flruggle  againft  a  very  hollow  fea  ;  that  the  barometer  had 
fallen  more  than  fix  lines  in  the  courfe  of  a  very  fhort  time ; 
and  that  every  thing  announced  a  violent  florin.  The  com¬ 
modore  requefied  us  to  haflen  our  embarkation;  and  to  leave 
on  fhore  our  arms  and  ammunition,  together  with  all  our 
baggage,  and  even  all  the  plants  which  1  had  carefully  col¬ 
lected,  and  for  which  there  was  no  room  in  the  canoe.  It 
was  juft  time:  two  hours  later  we  fhould  not  have  been  able 
to  reach  the  {hip :  it  would  even  have  been  impoffible  to 
embark. 

6(  A  canoe  having  been  difpatched  from  the  Naturali/Ie  to 
recover  the  effeCts  we  had  left  on  fliore,  one  of  the  failors,  an 
excellent  fwimmer,  threw  himfelf  into  the  fea  to  tow  it  011 
fliore;  but,  being  thrown  down  by  the  waves,  he  funk  and 
difappeared.  The  canoe  returned  without  landing,  and 
brought  back  nothing  but  the  melancholy  intelligence  of  the 
lofs  it  had  fuftained. 

“  We  were  three  days  in  getting  from  this  bay.  The 
day  after,  the  Naturalijle  feparated  from  us ;  and  we  did  not 
fee  her  again  till  fhe  reached  Timor,  a  month  after  our  arrival 
at  that  ifland. 

(C  After  we  left  the  bay,  and  when  the  bad  weather  was 
over,  we  approached  the  land,  and  ftretched  along  the  coaft 
as  near  to  it  as  poffible.  Never  in  my  life  did  l  fee  a  country 
more  arid  or  barren:  not  a  drop  of  good  water  to  be  got; 
little  or  no  vegetation  ;  and  the  land  inacceffible,  and  fur- 
rounded  by  reefs  and  deep  water.  Sometimes,  when  at  the 
diftance  of  fix  leagues  from  the  coaft,  we  had  thirty-fix  fa¬ 
thoms  water,  and  in  a  few  minutes  we  found  only  five. 

“  In  this  manner  we  reached  the  Baye  des  Chiens  Marins , 
where  the  veffel  anchored.  During  the  time  we  ftaid  here 
I  had  an  opportunity  of  vifiting  two  iflands,  which  may  be 
each  twelve  or  fourteen  leagues  in  extent.  I  traverfed  them 
nearly  in  every  direction,  obferving  with  great  care  their  na¬ 
tural  productions,  particularly  the  plants,  feveral  of  which 
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were  unknown  to  me.  I  cohered  feventy  fpectes.  It  was 
then  I  regretted  that  I  had  not  been  able  to  land  on  different 
points  of  the  immenfe  coaft  along  which  we  had  failed. 
Notwithftanding  its  appearance  of  fterilitv,  what  a  (lore  of 
hidden  curious  and  unknown  produ&ions  it  would  have  pre¬ 
fen  ted  to  me  ! 

“  On  onr  departure  from  the  Bays  des  Chietis  Marins  we 
difcovered  a  new  ifland,  which  we  marked  on  our  chart.  We 
called  it  Vljle  des  Amiraux ,  becanfe  we  faw  a  great  many  birds 
of  that  name  upon  it.  This  ifland  is  about  three  leagues 
from  the  land.  Notwithftanding  the  good  intentions  of  the 
commodore,  it  was  not  poffible  for  any  of  the  naturalifts  to 
go  on  fliore  ;  but  the  officer  ordered  to  reconnoitre  it  brought 
back  feveral  beautiful  {hells  and  plants.  Tie  obferved  alfo  a 
quadruped  of  the  fize  of  a  Shepherd's  dog;  and  difcovered  a 
fpring  of  excellent  water. 

((  We  continued  our  voyage  along  the  coafts  of  New  Hol¬ 
land,  but  no  where  went  on  (bore.  At  length,  after  a  molt 
difmal  navigation,  we  anchored,  on  the  23d  of  Auguft,  in  the 
harbour  of  Coupant,  in  the  ifland  of  Timor.  On  the  25th  we 
took  up  our  lodging  on  fliore  in  two  houfes  provided  by  the 
governor  for  the  commodore :  the  latter  refides  in  one  of 
them,  and  the  naturalifts  in  the  other. 

“  How  great  a  contraft  this  fertile  and  woody  country, 
efpecially  in  the  part  which  we  inhabit,  forms  with  the  coafts 
we  have  juft  failed  along !  The  plants,  indeed,  are  not  fo  un¬ 
common  as  thofe  of  New  Holland.  A  great  many  of  them 
are  cultivated  in  the  Ifle  de  France.  I  have  feen  the  wild 
bread-fruit  tree,  mango  trees,  and  tamarind  trees  of  a  pro¬ 
digious  height,  areca  trees,  cocoa-nut  trees  of  different  kinds, 
the  maringa,  fophara,  &c.  The  whole  country  around  the 
harbour  of  Coupant  is  covered  with  thefe  beautiful  trees.  I 
have  feen  fig  trees  thirty  feet  in  circumference,  {hading  the 
ground  to  a  great  diftance  with  their  branches,  and  capable 
of  fheltering  from  the  rain  a  whole  battalion  of  foldiers.  I 
found  the  rizophora  mangas ,  which  I  had  before  obferved  in 
America;  but  the  tree  which  appeared  to  me  tnoft  remarkable 
was  the  cajuarina ,  the  trunk  of  which  grows  to  the  fize  of 
ten  feet  in  circumference,  and  rifes  to  the  height  of  fifty. 

“  This  ifland  is  watered  by  a  multitude  of  flreams :  it 
contains  beautiful  plains,  which  are  eafily  laboured  with  the 
plough.  The  principal  pbje&s  of  cultivation  aie  rice,#maize, 
yams,  and  tobacco. 

“  1  have  already  made  a  great  many  herborizing  excur¬ 
sions  in  the  ifland.  In  drying  the  plants  for  the  hortns  Jiccus , 

I  do  not  forget  to  preferve  living  ones,  to  be  conveyed  to  the 

lfle 
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Ifle  of  France,  and  perhaps  to  Europe.  I  {hall  leave  them  at 
Timor,  to  which  we  intend  to  return  when  we  have  explored 
the  fouth  part  of  New  Holland.  1  have  little  hope  of  bring¬ 
ing  back  many  from  that  ftrange  country.  The  commodore 
has  already  informed  me  that  it  is  almoft  impoffible  to  carry 
on  board  living  plants  on  a  coa(t  fo  dangerous,  and  to  (tow 
them  in  a  vefiel  where  fo  much  room  is  required  for  perform¬ 
ing  the  multiplied  manoeuvres  rendered  neceflary  by  the  in- 
crealed  danger. 

<c  I  think  we  (hall  leave  this  place  about  the  end  of  the 
month  in  order  to  explore  the  fouth  coail  of  New  Holland.’* 

The  court  of  Madrid  has  determined  to  fend  out  two  [csa-> 
vans  to  make  difeoveries  in  the  interior  of  Africa.  They  are 
now  at  Paris,  but  are  to  vifit  this  country  for  the  purpofe  of 
purchafing  mathematical  and  aftronomical  inflruments.  They 
with  alfo,  previous  to  their  departure,  to  have  an  opportunity 
of  conferring  with  the  African  Society,  and  of  feeing  Mungo 
Parke,  who  is  fo  eminently  qualified  to  give  them  that  pre¬ 
vious  information  which  may  enable  them  to  profecute  their 
refearches  with  fuccefs, 

ANTIQUITIES. 

TheprefeCf  of  the  department  of  the  Cdtes-du-Nord  having 
ordered  fome  refearches  to  be  made  by  digging  in  the  village 
of  Courfeult,  two  leagues  from  Dinan,  the  workmen  employed 
came  to  the  ruins  of  a  buried  city,  refpe&ing  the  exigence  or 
deftru&ion  of  which  no  traditionary  accounts  are  preferved* 
Several  antiquaries  are  of  opinion  that  it  was  the  antient  ca¬ 
pital  of  the  Curiofolites,  the  name  of  which  is  fill  preferved  in 
the  corrupted  appellation  of  Courfeult.  Several  highways,  the 
pavement  of  which  is  in  good  preservation,  end  at  this  vil¬ 
lage,  and  proceed  in  the  following  directions :  one  towards 
Rennes,  another  towards  Vannes,  a  third  towards  Cou- 
tances,  and  a  fourth  towards  the  fea.  A  quantity  of  walls, 
of  greater  or  lefs  thicknefs,  have  been  found,  which,  no 
doubt,  formed  the  houfes  and  fireets  of  the  town;  ci (terns ; 
the  half  of  an  oCtagon  temple;  a  great  many  medals  of 
Nero,  Tiberius,  Fauftina,  Conftantine,  and  others,  with  fmall 
bronze  figures.  There  is  reafon  to  hope  that  more  important 
difeoveries  will  he  made  to  decide  the  uncertainty  which  pre¬ 
vails  among  the  learned  in  regard  to  the  existence  of  this 
antient  town. 

In  our  eleventh  volume  we  informed  our  readers  that 
M.  Von  Hammer  among  other  interefting  objedfs  had  diico- 
*ered  and  got  pofilffion  in  Egypt  of  an  Arabian  MS.  of  great 

antiquity. 
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antiquity,  which  would  probably  furnifh  a  complete  key  to 
the  hieroglyphics.  We  are  now  able  to  ftate  fome  farther 
particulars  refpeciing  this  invaluable  acquifitio'n.  The  title 
of  the  work  is,  <£  The  wilhed-for  Objebf  in  regard  to  the 
Secret  of  the  Alphabets/’  colledled  in  the  time  of  the  caliph 
Merwan  by  a  man  of  learning,  who  at  that  period  was  much 
employed  in  tranflating  Syriac  and  Chaldaic  books  into  the 
Arabic.  The  name  of  the  author  is  Achmed  Ben  Abubeker 
Ben  Wahfchize.  It  contains  eighty  alphabets ;  fome  of  them 
known,  fome  unknown ;  fome  of  them  now  in  ufe,  and  fome 
of  them  employed  in  the  eaft  for  writing  in  cyphers :  and, 
at  the  end,  three  tables  of  hieroglyphics  with  an  explana¬ 
tion  added  to  them  in  Arabic,  and  which  is  founded  on 
principles  more  agreeable  to  truth  than  could  be  expected 
from  an  Arabic  work  on  the  fubjebt.  The  gentleman  who 
found  this  manufcript  had  it  tranflated  into  Englifh  on  his 
arrival  from  Egypt;  and  Mr.  Nicol,  the  bookfeller,  known 
by7  his  zeal  for  the  progrefs  of  every  thing  that  tends  to  pro¬ 
mote  the  caufe  of  literature,  has,  we  underhand,  undertaken 
to  publifh  the  original  and  tranflation  at  his  own  expenfe. 
The  unknown  alphabets  are  to  be  cut  in  wood,  and  the  text 
will  be  printed  with  a  new  letter  which  exceeds  in  elegance 
any  thing  of  the  kind  ever  before  produced  in  oriental  types. 
This  work  will  be  ready,  it  is  fuppofed,  in  the  courfe  of  the 
prefent  year;  and,  with  Zoega’s  new  work  on  obelifks,  and 
the  works  to  be  publifhed  by  the  Society  of  Antiquaries  on 
the  flone  with  three  infcriptions,  in  the  hieroglyphic,  vulgar, 
and  Greek  language,  will,  in  all  probability,  throw  great  light 
on  this  fubjebf,  not  yet  fufficientlv  explained. 

M  A  M  M  O  U  T  H . 

The  following  is  an  extract  of  a  letter  on  this  fubjebf  from 
C.  Roume,  private  agent  of  the  French  government  at  Saint 
Domingo,  dated  Philadelphia,  January  4,  180c: 

u  Air.  Peale,  that  indefatigable  natural  iff,  whom  the  Ame¬ 
ricans  have  the  happinefs  to  poifefs  without  knowing  his  me¬ 
rit,  has  difeovered  feveral  fkeletons  of  the  mammouth,  one  of 
which  is  entirely  complete  except  a  few  of  the  double  parts; 
but  drawings  of  the  parts  which  are  wanting  have  been  made 
from  thofe  that  remain.  He  has  taken  the  greateft  care  to 
mount  this  fkeleton,  and  yeflerdav  it  was  publicly  exhibited. 

u  The  firft  day,  however,  was  deflined  only  for  the  mem¬ 
bers  of  the  Academy  of  Arts  and  Sciences  at  Philadelphia; 
and  I  fhould  not  have  been  able  to  pay  a  vifit  to  this  antient 
inhabitant  of  America  had  it  not  been  for  the  politenefs  of 
Mr.  Peale,  who  admitted  me  into  the  exhibition-room,  with 
*  feveral 


Mafnmouth , 

Several  Frenchmen  who  accompanied  mc3  and  particularly 
C.  Foil fifen guy. 

“  The  latter,  then,  can  tell  you,  that  the  fkeleton  of  the 
mammouth  does  not  fenfibly  differ  from  that  of  the  Afiatic 
elephant  but  by  fome  particularities  in  the  teeth  and  tufks. 
The  maxillary  teeth  of  the  elephant  touch  each  other  in  fur- 
faces  not  very  unequal ;  while  the  upper  fur  faces  of  the  teeth 
of  the  lower  jaw,  and  the  inferior  futfaces  of  the  teeth  of  the 
upper  jaw,  in  the  mammouth,  are  furnifhed  with  very  pro¬ 
minent  and  pretty  fharp  tubercles. 

u  The  tufks  of  the  elephant  have  only  one  curve,  while 
thofe  of  the  mammouth  have  a  double  curve.  They  lirft 
iffue  from  the  upper  jaw  more  divergent  than  thofe  of  the 
elephant;  they  then  turn  fo  as  to  form  part  of  a  fpiral,  devi¬ 
ating  more  and  more  to  the  left.  In  a  word,  letting  afide  the 
double  curve,  and  confidering  each  tufk  in  profile  as  if  it  were 
traced  out  on  the  fame  plane,  the  whole  of  the  curve  of  the 
tufks  of  the  mammouth  is  rounded  much  more ;  that  is  to 
fay,  prefents  an  arc  of  a  great  many  more  degrees  than  that 
of  the  elephant. 

((  Had  a  fkeleton  of  the  elephant  been  placed  by  the  fide 
of  the  prefent  one,  I  fliould,  perhaps,  have  been  able  to  re¬ 
mark  other  differences:  but  thefe  were  the  only  ones  it  was 

V  j 

poffible  for  me  to  obferve. 

Mr.  Peale  is  going  to  mount  a  fecond  fkeleton  of  the  mam- 
mouth,  but  much  lefs  complete :  he  intends  to  commit  it  to 
the  care  of  his  fon,  who  will  exhibit  it  in  the  principal  cities  of 
Europe,  in  order  to  obtain  money  to  maintain  his  family,  and 
to  enable  him  to  continue  his  refearches,  which  may  lead  to 
other  difcoveries  no  lefs  intcretling,  fince  it  is  now  fully 
proved  that  there  exifled  formerly  in  America  another  animal 
ftill  greater,  perhaps,  than  the  mammouth.  This  proof  re- 
fults  from  fome  maxillary  teeth  and  honey  fragments,  which 
have  nothing  in  common  with  the  fame  parts  in  the  mam- 
mouth,  and  which  are  formed  on  a  much  lamer  model. 

(i  I  beg  you  will  communicate  thefe  details  to  the  Na¬ 
tional  Inflitute.  Get  Mr.  Peale  chofen  a  corrpfpondi.ng 
member.  You  will  not  repent  it.  I  have  already  prevailed 
on  him  to  fend  his  fon  firft  to  France  ;  and  I  have  promifed 
that  you  will  give  him  a  good  reception,  and  prefent  him  to 
the  Inffitute,  who  certainly  will  not  fail  to  induce  the  firft 
conful  to  purchafe  the  fkeleton  which  Mr.  Peale  jun.  will 
bring  with  him,  either  that  it  may  be  depofited  in  the  Na¬ 
tional  Mufeum  immediately,  or  after  he  has  been  allowed  to 
exhibit  it  in  different  parts  of  Europe.  The  fkeleton  which 
4  *  has 
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has  been  mounted  is  11  feet  9  inches  Englifh  in  height  from 
the  extremity  of  the  vertebral  epiphyfes  of  the  fhoulder  to 
thofe  of  the  fore-feet.” 

STATISTICS. 

C.  Chaptal  has  fent  the  following  letter  to  M.  Otto,  mi- 
nifter  plenipotentiary  of  the  French  republic  at  London,  in 
confequence  of  receiving,  through  his  hands,  a  copy  of  Sir 
John  Sinclair’s  paper  on  longevity,  a  part  of  which  has  been 
given  in  the  prefent  number  of  the  Philofophical  Magazine  : 

u  I  beg  you  will  thank  Sir  John  Sinclair  for  the  work  he 
has  fent  me :  it  is  worthy  of  a  man  who  is  conftantly  em¬ 
ployed  with  what  is  ufeful,  and  who  has  directed  his  attention 
to  one  of  the  moft  curious  and  moft  interefting  points  in  the 
ftucly  of  man.  Anfwers  to  the  queftions  propofed  by  Sir  John 
Sinclair  would,  no  doubt,  throw  great  light  on  the  caufes, 
hitherto  obfcure,  in  regard  to  the  difference  in  the  duration 
of  the  life  of  man.  We  fee  feme  placed  in  circumftances 
which  might  be  confidered  favourable,  carried  off  at  a  very 
early  age;  while  others,  furrounded  by  all  the  apparent  caufes 
of  death,  reach  the  utmoft  term  of  human  life.  I  {hall  cir¬ 
culate  the  queftions  propofed  by  Sir  John  Sinclair,  and  I 
have  given  orders  that  the  tables  of  mortality  drawn  up  by 
the  government  fhall  be  tranfmitted  to  him  every  year,  with 
the  particular  obfervations  which  accompany  them.  I  fhall 
be  very  glad  to  know  bis  opinion  on  this  labour  as  it  reaches 
him.  1  beg  you  will  affure  him  of  my  efteem,  and  that 
I  vvifli  a  correspondence  may  be  eftablifhed  between  us.” 

MEDICINE. 

In  a  letter  which  came  to  hand  a  few  days  ago  from  our 
friend  Dr.  Mitchell,  of  New  York,  whofe  political  engage¬ 
ments  (having  been  again  elected  member  of  Congrefs)  have 
not  leffened  his  ardour  for  fcience,  we  have  received  feveral 
important  communications,  which  fhall  appear  in  our  next. 
We  fliould,  however,  feel  ourfelves  culpable  if  we  delayed  the 
publication  of  the  following  cafes  of  pulmonary  confumption 
cured  by  a  falivation ;  communicated  in  a  letter  from  Dr.  Rufh 
to  Dr.  Miller,  dated  Philadelphia,  May  6,  1802  : 

<c  I  have  great  pleafure  in  informing  you  that  Dr.  Parke 
has  lately  difeharged  a  patient  from  the  Pennfylvania  hofpital 
perfectly  cured  of  a  pulmonary  confumption  by  means  of  a 
falivation.  I  have  likewife  been  again  made  happy  in  feeing 
the  triumph  of  that  remedy  In  the  cafe  of  Mr.  James  Hunter, 
a  young  gentleman  of  refpetftable  character  in  this  city.  He 
had  been  afflicted  for  feveral  years  with  weak  lungs;  and,  in 

confequence 
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confequence  of  an  attack  of  the  bilious  fever  laft  fall,  became 
difeafed  with  all  the  ufual  fymptoms  of  a  confirmed  confutiip- 
tion.  The  falivation  was  advifed  by  Dr.  Phyfick  and  myfelf, 
and  was  continued  to  a  fevere  degree  for  feveral  weeks.  His 
cough  and  fever  left  him  with  the  ceffation  of  the  difcharge 
from  his  falivary  glands.  I  faw  him  on  the  fecond  of  this 
month  in  good  health,  and  with  a  confiderable  increafe  of 
fiefh  fince  his  recovery. 

DEAFNESS  RELIEVED  BY  GALVANISM. 

ProfelTor  Pfafif,  of  Kiel,  in  a  letter  to  Dr.  Friedlander, 
at  Paris,  fays:  “  There  is  an  inflitution  for  the  deaf  and 
dumb  at  Kiel.  For  three  weeks  paft  I  have  employed  the 
electric  pile  of  Volta  as  a  cure  for  deafnefs.  It  produces  its 
effect  very  (lowly.  The  letters  which  the  deaf  and  dumb  can 
hear,  as  we  may  fay,  ferve  as  a  meafure  to  determine  the 
degree  of  their  deafnefs.  They  hear  the  letter  a  the  foonell, 
then  e,  and  in  the  lad  place  i.  They  often  change  0  into  u . 
One  of  them  heard  ou  for  fome  days  as  u.  Of  all  the  confo- 
nants,  r  is  that  which  they  hear  fird.  They  are  foon  able 
alfo  to  hear  fs  and  ch\  but  they  do  not  hear  i  and  s  till  very 
late.  The  fame  phenomena  are  obferved  in  feveral  indivi¬ 
duals  at  the  fame  time.-  It  appears,  however,  that  the  Voltaic 
pile  produces  only  a  momentaneous  irritation  of  the  auditory 
nerves  during  the  time  it  is  employed,  and  that  this  irritation 
is  followed  by  a  weaknefs  and  relaxation  of  the  parts.  The 
patients  became  deaf  as  before  when  I  ceafed  to  electrify 
them,  for  the  effedt  is  nothing  elfe  than  that  produced  by 
ele&ricity.  I  propofe  to  continue  my  experiments  for  two 
months  at  lead. 

DEATH. 

On  the  28th  ult.  at  his  houfe  in  Marlborough-fireet,  in  his 
35th  year,  Thomas  Garnett,  M.  D.  of  a  fever  of  the  typhous 
kind.  Without  anticipating  the  account  of  his  life,  which, 
we  underhand,  is  to  accompany  his  lectures,  many  of  which 
he  left  ready  for  the  prefs,  we  may  obferve,  in  general,  that 
he  poffelfed  all  the  effential  qualifications  of  a  public  teacher, 
in  an  eminent  degree.  Having  been  early  initiated  in  claf- 
fical  and  mathematical  learning  by  a  gentleman  of  uncom¬ 
mon  ability,  efpecially  as  a  geometrician,  he  was  thus  re¬ 
gularly  prepared  for  his  fubfequent  courfe  of  fludy  at  Edin¬ 
burgh  ;  where  his  application  was  fuch,  that  we  have  heard 
him  fay,  he  allowed  himfelf,  for  feveral  years,  only  four  hours 
fleep,  and  very  little  relaxation  during  the  day.  What  mull: 
have  been  the  progrefs  of  a  penetrating  genius,  combined  with 
5  fuch 
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fuch  induftry,  and  under  the  conduct  of  able  teachers,  (whom, 
by  the  way,  he  always  mentioned  with  the  greateft  refpeft,} 
our  philofophical  readers  will  eafily  conceive.  In  faft,  when 
the  doctor  left  that  univerfity,  he  might  be  faid  to  have  been 
accomplifned  in  all  the  eft'ential  parts  of  medical  erudition, 
and  thoroughly  initiated  in  every  collateral  branch  of  know¬ 
ledge.  He  had  made  himfelf  well  acquainted  with  the  theory 
of  the  celebrated  Brown  ;  and  the  ability  with  which  he  lup- 
ported  that  theory  is  well  known  to  the  readers  of  his  Lefture 
on  Health,  and  will  be  ftill  more  apparent  when  his  Leftures 
on  Zoonomia,  of  which  he  left  a  correft  copy,  come  to  be 
laid  before  the  public.  He  gave  a  decided  preference  to  the 
modern  chemiftry,  which  he  treated  with  all  that  perfpicuity 
and  precifion,  which  might  be  expefted  from  a  teacher  who 
had  been  early  habituated  to  the  clofe  and  accurate  reafoning 
which  diftinguifhes  the  mathematical  fciences.  We  have 
heard  him  feveral  times  fay  that,  in  point  of  evidence,  che¬ 
miftry,  in  its  prefent  ftate  of  improvement,  is  not  inferior 
to  the  Newtonian  philofophy  :  and  although  w'e  might  not 
be  prepared  to  give  our  unqualified  aftent  to  this  opinion  ;  yet 
we  cannot  but  acknowledge  that  fuch  a  declaration,  from  fo 
able  a  judge,  is  highly  creditable  to  the  fcience.  As  an 
experimenter.  Dr.  Garnett  w'as  at  once  dexterous  and  cau¬ 
tious  ;  fo  cautious,  indeed,  that  wre  never  knew  or  heard  of 
any  material  accident  happening  at  his  leftures.  His  audi¬ 
ence  attended  him  with  a  fenfe  of  perfect  fecurity,  and  his 
apparatus  fuffered  little  or  no  damage  in  his  hands.  Many 
of  the  articles  were  improved  by  the  alterations  he  had  occa- 
lion  to  make  in  them;  and,  upon  the  w'hole,  his  apparatus, 
as  it  now  ftands,  is  extremely  valuable.  We  apprehend  it  will 
be  difpofed  of  by  private  fale,  which,  however  judicioufly 
condufted,  cannot  be  expected  to  return  any  thing  like  its 
original  coft.  This  is  the  more  to  be  lamented,  as  upon 
that  apparatus,  the  left ure- room  which  he  lately  built,  and 
the  many  contingent  expenfes  attending  a  new  eftablifh- 
ment,  the  doftor  had  expended  fo  much  money,  as  to  have 
left  little  or  no  provifion  for  his  orphan  children,  A  fub- 
fcription,  we  underftand,  is  to  be  opened  in  their  behalf, 
which,  we  hope,  will  place  them  in  a  fituation  in  fome  de¬ 
gree  fuitable  to  the  profpefts  they  might  reafonahly  have  en¬ 
tertained,  if  their  father  had  lived  to  reap  the  fruits  of  his 
labours. 
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XXXV.  On  Painting.  By  Mr.  E.  Daves ,  Painter  '#* 

Essay  III. 

On  the  E/ements  of  Beauty. 

What  art  thou,  Beauty  ?  whence  thy  pow’r. 

That  thus  perfuafive  charms  the  heart, 

When  thy  fair  h-md  adorns  the  rofeate  bow’r, 

Or  blooming  virgin,  pride  of  all  thy  art! 

Langhorn.  V ide  Grand  Magazine. 

u  PON  mature  confideration  it  will  appear  as  if  our  in¬ 
quiry  fhould  be  after  the  beautiful  itfelf ;  or,  in  other  words, 
that  which  makes  every  thing  beautiful  by  its  prefence.  For, 
fhould  any  one  affert  that  beauty  is  purely  external,  he 
mult  never  have  confidered  the  fubjeCt.  For,  were  it  afked 
from  whence  a  man  is  wife,  fhould  we  not  anfwer,  From 
pofTeffiiig  wifdom  ?  And  fhould  we  not  fay  the  fame  of  good 
things,  that  they  were  fo  from  having  good  in  them,  and 
that  an  objeCt  is  beautiful  from  pofTeffing  beauty?  or  fhall  we 
pronounce  thofe  things  mere  non-entities,  and  the  words  of 
no  import  ? 

Perhaps  any  two  perfons  in  oppofite  hemifpheres,  who 
fhould  begin  or  invent  a  fcience  (geometry  for  inftance), 
would  proceed  in  their  difcovenes  nearly  in  the  fame  way. 
Now,  to  invent  is  to  find;  and  to  find  fomething  pfefuppofeft 
its  exiftence  fom'ewhere,  internally  or  externally,-  Scattered  or 
in  a  mafs.  Or  {hall  we  fay  there  is  not  any  fuch  thing  as 
fcience  ?  that  it  is  only  a  knowledge  of  externals  ?  But  how 
could  they  alTert  (he  power  of  that  Being  who  operated 
prior  to  all  externals?  If  our  knowledge  is  of  externals,  we 
muff  certainly  labour  under  a  deception ;  for  it  is  not  exter¬ 
nals  but  their-  images  only  that  we  are  acquainted  with,  the 
objects  themfelves  not  becoming  the  fubjeCt  of  fpeculation. 
So  we  fhall  not  poffefs  truth  itfelf,  but  only  certain  images  of 
truth,  and  of  courfe  poffefs  what  is  falfe ;  while  truth  will 
abide  in  the  externals.  Hence  fhould  we  not  rather  con¬ 
clude  that  fcience  cannot  be  taught  by  man,  or  be  obtained 
through  the  means  of  externals  only,  but  lies,  as  it  were, 
latent  in  every  mind,  till  excited  and  brought  to  light  by  dili¬ 
gent  and  deep  inquiry  ?  For,  were  the  inquiries  of  art  after 
vifible  objects,  the  point  would  foon  be  fettled  by  diligently 
copying  the  images  painted  to  fenfe:  on  the  contrary,  the 
artifl,  recurring  to  the  reafoning  energy,  aims  at  a  perfection 

*  Communicated  by  the  Author. 
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beyond  matter.  But  fome,  having  no  knowledge  of  internal 
beauty,  are  conft  rained  to  leek  it  in  the  objects  of  fenfe,  and 
of  courfe  prefent  us  with  all  the  imperfedfions  of  an  individual 
model.  Bence,  was  beauty  to  remain  external  to  the  foul,  it 
could  never  affedt;  but,  being  well  and  perfectly  conceived, 
we  are  moved  by  it  with  the  mod  exquifite  delight. 

Painting  depends  on  two  powers,  the  mind  and  the  hand  3 
or,  in  other  words,  refledtion  and  pradfice.  We  fhould  there¬ 
fore,  by  an  early  application  to  drawing,  particularly  regular 
forms,  qualify  ourfelves  to  embody  our  ideas  with  facility 
and  eafe  when  the  mind  has  attained  to  maturity. 

As  the  Great  Firft,  or  that  which  is  in  the  mod  exalted 
degree,  contains  all  things  in  the  immenfity  of  his  being;  fo 
all  things  being  referred  to  and  fubfifting  by  him,  he  is  con- 
fidered  as  the  good  of  the  univerfe.  Hence  all  defire  the  p.ol- 
feffion  of  good,  as  thinking  thereby  they  fhall  become  fuffi- 
cient  to  themfelves  *.  But  all  do  not  think  the  poft'effion  ot 
beauty  will  be  the  completion  of  their  wifhes ;  not  that  the 
good  can  be  deftitute  of  beauty,  as  in  the  Firft  muft  necefta- 
rily  abide  all  things :  fo  it  will  be  fuperior  to  beauty,  as  not 
requiring  the  affiftance  of  the  fenfes. 

The  beauty  of  intelledi  is  fuperior  to  that  of  matter,  and 
appears  to  have  had  a  previous  exiftence;  juft  as  the  con- 
clufion  will  remain  indubitably  certain,  whether  the  fyllo- 
giftic  energy  be  exerted  or  not;  or  as  true  fcience  exifted  be¬ 
fore  theory,  and  it  before  practice  f.  It  is  from  this  the  artift 
can  never  fafhion  beautiful  forms  equal  to  the  perfedfion  of 
reafon  from  which  he  acts ;  for  reafon  is  a  fuperior  beauty, 
lince  in  it  is  contained  the  beauty  of  art. 

Again,  as  beauty  argues  perfection,  it  were  in  vain  to  feek 
it  in  fenfibles,  the  objects  of  fenfe  being  imperfect.  For, 
though  we  fhould  grant  it  is  rendered  in  a  certain  degree  vi- 
ftble  in  matter,  yet  the  higher  degree  of  perfection  is  im¬ 
plied  in  the  Venus  Urania. 

To  carry  on  our  inquiry,  works  of  art  cannot  derive  their 
beauty  from  the  materials  of  which  they  are  compofed,  but 
from  the  reafoning  energy ;  not  becaufe  the  artift  pofl'efies 
hands  and  eyes,  but  that  he  is  endowed  with  art.  For  it  is. 

-  *  The  Supreme  Author  of  our  being  has  fo  formed  the  foul  of  man, 
that  nothing  but  himfelf  can  be  its  laft,  adequate,  and  proper  happinefs. 

Addison. 

f  True  fcience  belongs  only  to  the  great  Artificer  of  the  univerfe  t- 
all  our  exertions  only  place  us  in  a  middle  ftation,  between  ignorance 
and  perfebt  wifdotn.  it  is  lcarcely  neceffary  to  obferve,  creation  could  not 
have  been  produced  through  the  means  of  externals,  as  fenftble  objebts 
had  net  then  a  being.  It  may  be  further  necelfary  to  remaik,  that  the 
wife  of  all  nations  have  thought  that  the  feiences  have  vanifhtd  and  ap¬ 
peared  again  under  the  various  revolutions  of  the  univerfe. 
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the  duty  of  the  ar tift  to  fafhion  beautiful  forms ;  as  cjf  a  man* 
not  any  particular1'  One  is  to  be  taken  as  a  model,  but  he  is 
bound  to  enter  into  the  reafons  of  art,  and  produce  a  perfect 
affemblage  of  beauty. 

Something  further  than  manual  labour  is  neceffary,  other- 
wife  we  may  miftake  feeing  and  hearing  for  underftanding. 

Some  ignorantly  miftake  magnitude  for  greatnefs ;  but  if 
bulk  is  beautiful  as  bulk,  it  mu  ft  follow  that  adtive  reafori, 
which  is  not  bulk,  is  not  beautiful.  But  the  contrary  is  tllb 
fa£t,  and  fine  works  of  art  derive  their  excellence  from  reafon. 
infufed  and  exifting  in  matter. 

It  is  from  miftaking  the  true  end  of  art  that  many  fall  into 
painting  large  pictures,  fuppofing  what  is  big  muft  alfo  be 
great  in  art;  whilft  others,  from  an  excels  of  vanity,  give 
their  figures  a  gigantic  proportion — highly  improper  in  what 
may  be  termed  chamber  pictures.  Wrong  or  bad  taftes  de¬ 
light  in  things  monftrous.  The  excels  of  Nero  was  fhown 
in  his  ordering  a  picture  of  himfelf  to  be  painted  on  cloth 
120  feet  high,  which  was  fet  up  in  the  gardens  of  Marius; 
in  his  golden  palaces ;  and  in  his  gilding  fome  fine  ftatues  *. 

The  love  and  admiration  of  beauty  is  implanted  in  our  na¬ 
tures  by  the  great  Firft  Caufe,  and  we  are  carried  to  it  by 
an  impulfe  irrefiftible ;  its  influence  is  powerful ;  it  tranfports 
the  fenfes  beyond  what  is  ufual,  and,  if  its  continuance  be 
long,  is  accompanied  with  melancholy,  and  a  filent  fadnefs. 

- - She  never  told  her  love, 

But  let  concealment,  like  a  worm  i’  the  bud,  \ 

Feed  on  her  damalk  cheek  t  the  pin’d  in  thought, 

And,  with  a  green  and  yellow  melancholy, 

She  fat  like  Patience  on  a  monument 

Smiling  at  Grief.  Shakspeare. 

Though  the  above  is  one  of  the  effe£ls  caufed  by  beauty; 
yet  we  with  to  be  underftood  as  diftinguifhing  between  the 
fatisfa&ion  we  feel  upon  contemplating  any  thing  beautiful, 
of  whatever  kind  it  may  be,  and  that  paffion  of  the  mind 
arifing  from  defire  or  luft. 

Many  definitions  of  beauty  have  been  attempted.  Johnfon 
calls  it  u  that  affemblage  of  graces  or  proportion  of  parts 
which  pleafes  the  eye.”  Locke,  u  a  certain  compofition  of 
colour  and  figure,  caufing  delight  to  the  beholder.”  A  third, 
<c  perfection.”  The  two  former  appear  to  come  much  nearer 
truth  than  the  latter;  for,  if  beauty  was  perfe6tion,  the  toad 
muft  be  beautiful,  it  being  equally  perfe£t  with  the  reft  of 
creation. 

.  *  I  think  it  was  Caligula  that  detefted  the  works  of  Virgil,  and  lamented 
he  did  not  live  in  his  time,  that  he  might  have  had  the  jdeafure  of  putting 
•him  to  death. 
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F^ncy  or  opinion  will  go  but  a  little  way  towards  illuftrating 
afubjedl  that  feems  to  influence  on  fbme  univerfal  principle, 
and  to  affedl  all  perfons,  and  at  all  times. 

It  appears  pretty  generally  admitted  that  beauty  (or  the 
beautiful)  is  that  which  moves  us  with  pleafure  through  the 
fight  or  hearing,  as  by  the  eye  we  are, delighted  with  pictures, 
ftatues,  or  buildings ;  and  in  mufic,  with  the  harmony  of  well 
meafured  founds;  alfo  in  poetry,  with  fentiment  and  mea- 
fure  :  but  as  whatever  is  produced  by  nature  or  art  is  the  ef¬ 
fect  of  a  certain  wifdom,  hence  it  follows  that  wifdom  be¬ 
comes  one  of  its  qualities,  and  the  fafcina.ting  power  of  beauty 
will  appear  to  arife  from  an  union  the  moft  delightful — wif¬ 
dom  and  pleafure*;  which  will  afFedf  all  perfons,  and  at  all. 
times,  and  will  equally  apply  to  painting,  ftatuary,  poetry, 
ethics,  and  laws. 

We  m uft  not  confider  apparent  beauty  as  a  fimple  idea,  or 
as  exifting  in  proportion,  fhape,  foftnefs,  &c.  only ;  one  con- 
ftituent  is  colour,  and,  in  a  more  abftradt  way,  light  and 
jjiade  ;  for  on, the  latter  being  well  difpofed  depends  much 
of  the  general  good  effedl  of  the  picture,  as  from  a  bad  dif- 
pofition  of  the  light  and  dark  a  fine  form  may  be  defaced  and 
broken. 

Many  imagine  the  arts  operate  by  imitating  nature  merely: 
the  fadt  is,  they  do  not  fimply  copy  fuch  ohjedts  as  are  feen 
by  the  eyes,  but,  recurring  to  thole  reafons  from  which  the 
energy  of  nature  fubfifts,  add  fomething  where  any  thing  is 
wanting  to  the  perfedtion  of  the  whole.  Thofe  beautiful  forms 
of  the  Greeks  which  happily  exift  among  us  are  not  imitations 
of  any  fpedtacle  proper  to  the  fenfes,  but  are  the  refult  of 
profound  contemplation.  Phidias,  when  he  fafhioned  his 
Jupiter,  conceived  the  idea  of  the  god  fuch  as  he  would  ap¬ 
pear  if  exhibited  to  our  eyes,  and,  by  a  divine  enthufiafm, 
produced  a  work  faid  to  be  more  than  mortal. 

It  is  this  lovely  ideal  that  ftamps  fuch  a  value  on  the  beft: 
works  of  art;  it  is  this  ideal  perfection  which  may  be  truly 
called  the  goddefs  of  painting,  the  light  of  fcience,  the  fire 
from  heaven  with  which  Prometheus  animated  his  ftatues ; 
it  is  the  loves,  the  graces,  of  genuine  and  legitimate  art. 

On  the  fenfible  Qualities  of  Beauty. 

Many  reafons  have  been  afligned  why  beauty  charms  and 
captivates,  the  fenfes.  The  Platonifts  believed  our  delight 

Hence  the  ftatue  of  Hercules  as  well  as  the  Venus  de  Medicis  will 
be  beautiful  in  art  from  the  above  union ;  but,  was  the  former  animated, 
the  pleafure  would  vanilh  from  a  dread  of  his  power. 
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arofe  from  its  producing  a  recollection  of  thofe  beautiful  vi¬ 
sions  we  had  enjoyed  in  a  previous  and  more  perfect  Hate  of 
exiftence.  Burke  calls  it  <c  fome  quality  in  bodies  acting 
mechanically  upon  the  human  mind  by  the  intervention  of 
the-  fenfes.” 

That  there  is  a  beauty  fuperior  to  form  and  colour  is  un- 
queftionable,  as  light,  which,  though  in  itfelf  formlefs,  is  a 
fource  of  form,  and  is  perhaps  the  only  thing  vifible  :  light 
is  life,  its  oppofite  is  darknefs  and  death. 

Ignorance  of  beauty  and  tafte  argues  a  defective  anima¬ 
tion,  whilft  a  wrong  or  bad  one  proceeds  from  a  weak n, els 
of  judgment:  hence  fome  miftake  deformity  for  beauty,  and 
continue  in  that  error  through  life.  The  young  artift  fliould 
therefore  learn  as  early  as  poflible  to  a*oid  grofs  and  vulgar 
habits  if  he  propofes  to  elevate  the  charadter  of  his  works  : 
if  his  apoftles  appear  as  if  ftrayed  from  Rag-fair,  and  his  he¬ 
roes  and  princes  poflefs  the  vulgar  air  qf  prize-fighters,  they 
can  never  be  expelled  to  intereft  beyond  people  of  fimilar 
habits,  and  will  never  attract  the  attention  of  thofe  whofe 
fentiments  are  delicately  juft:  coarfe  intelligence  m^y  fur- 
prife  the  unthinking,  but  will  not  fatisfy  the  difcerning. 

Mild,  affable,  and  gentle,  are  qualities  of  beauty,  and  thefe 
we  admire  when  we  fee  them  united  (in  temperance)  with 
the  three  principal  figns  of  life— -heat,  motion,  and  voice  ; 
but  excefs  of  either  deftroys. 

There  are  three  diftin£t  characters  of  beauty,  two  of  which 
may  be  confidered  as  earthly  ;  as  the  common,  which  de¬ 
pends  on  faftiion,  and  fatisfies  common  fenfe ;  the  uncom¬ 
mon,  as  felected  by  judgment;  and  the  perfect,  which,  as 
before  obferved,  fubfifts  in  imagination. 

If  we  diligently  attend  to  the  progrefs  of  the  arts  in  Greece, 
or  after  their  revival  in  Italy,  we  Ihall  obferve  three  diftinct 
periods  :  firft,  when  they  went  no  further  than  merely  copy¬ 
ing  an  object;  fecondly,  when  they  felected  their  object; 
and  laftly,  which  marks  the  higheft  point  of  excellence, 
when  they  produced  works  of  pure  imagination. 

The  beauty  of  the  naked  requires  feveral  qualities  to  its 
perfection;  as,  that  the  form  be  in  proportion,  and  well 
ihaped ;  that  it  poffefs  a  free  and  eafy  motion,  and  be  of  a 
found  and  frefh  colour.  The  two  latter  will  be  treated  of  in 
their  proper  places,  while  here  we  (hall  content  ourfelves  with 
offering  the  proportions  found  in  De  Piles,  as  fome  guide  in 
the  fearch  of  truth :  befides,  as  the  painter  deals  in  fore- 
fhortening,  they  are  not  altogether  of  that  importance  as  to 
the  ftatuary. 

u  The  antients  have  commonly  allowed  eight  heads  to 
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their  figures,  though  fome  of  them  have  but  feven ;  but  we 
ordinarily  divide  the  figure  into  te.n  faces  *,  that  is  to  fay, 
from  the  crown  of  the  head  to  the  foie  of  the  foot,  in  the  fol¬ 
lowing  manner  : 

“  From  the  crown  of  the  head  to  the  forehead  is  the  third 
part  of  a  face. 

“  The  face  begins  at  the  root  of  the  loweft  hairs  which 
are  upon  the  forehead,  and  ends  at  the  bottom  of  the  chin, 

f£  The  face  is  divided  into  three  proportionable  parts ;  the 
firfi:  contains  the  forehead,  the  fecond  the  nofe,  and  the  third 
the  mouth  and,  chin ;  from  the  chin  to  the  pit  betwixt  the 
collar  bones  are  two  lengths  of  a  nofe. 

From  the  pit  betwixt  the  collar  bones  to  the  bottom  of 
the  breads,  one  face. 

cc  From  the  bottom  of  the  breads  to  the.  navel,  one  facef, 

“  From  the  navel  to  the  genitals,  one  face  f. 

C£  From  the  genitals  to  the  upper  part  of  the  knee,  two 

faces.  ;  •  t  { 


£t  The  knee  contains  half  a  face. 

££  From  the  lower  part  of  the  knee  to  the  ancle,  two  faces, 
cc  From  the  ancle  to  the  foie  of  the  foot,  half  a  face. 
cc  A  man  when  his  arms  are  ftretched  out  is,  from  the 
longed  finger  of  his  right  hand  to  the  longeft  finger  of  his 
left,  as  broad  as  he  is  long. 

<c  From  one  fide  of  the  bretfts  to  the  other,  two  faces. 

(£  The  bone  of  the  arm  called  humerus  is  the  length  of 
two  faces,  from  the  (boulder  to  the  elbow. 

“  From  the  end  of  the  elbow  to  the  root  of  the  little  finger, 
the  bone  called  cubitus ,  with  part  of  the  hand,  contains  two 
faces. 


u  From  the  box  of  the  fhoulder-blade  to  the  pit  betwixt 
the  collar  bones,  one  face. 

£(  If  you  would  be  fatisfied  in  the  meafures  of  the  breadth 
from  the  extremity  of  one  finger  to  the  other,  fo  that  this 
breadth  fhould  be  equal  to  the  length  of  the  body,  you  mud 
obferve  that  the  boxes  of  the  elbows  with  the  humerus,  and 
of  the  humerus  with  the  (houlder-blade,  bear  the  proportion 
ol  half  a  face,  when  the  arms  arc  ftretched  out. 

£C  The  foie  of  the  foot  is  the  lixth  part  of  the  figure. 


*  This  mutt  depend  on  the  age  and  quality  of  the  perfons.  The 
Apollo  and  Venus  de  Medicis  have  more  than  ten  faces  ;  the  Hercules 
has  feven  heads,  as  fairing  great  bodily  ftrength. 
f  The  Apollo  has  a  nofe  more. 

+  The  Apollo  has  half  a  nofe  more  ;  and  the  upper  half  of  the  Venus 
de  Medicis  is  to  the  lower  part  of  the  belly  and  not  to  the  privy  parts. — 
Sec  Aud  rap’s  Antient  Statues. 
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64  The  hand  is  the  length  o*  the  face, 

i('  The  thumb  contains  a  nofe. 

<e  "Idle  infide  of  the  arm,  from  the  place  where  the  mufcle 
difappears,  which  makes  the  breafts,  (called  the  pedtoral 
mufcle,)  to  the  middle  of  the  arm,  four  nofes. 

“  From  the  middle  of  the  arm  to  the  beginning  of  the 
head,- five  nofes.  •  ! 

“  The  lomreft  toe  is  a  nofe  long. 

6(  The  two  outmoft  parts  of  the  teats,  and  the  pit  betwixt 
the  collar  bones  of  a  woman,  make  an  equilateral  triangle. 

“  For  the  breadth  of  the  limbs  no  precile  meafures  can  be 
given,  becaufe  the  meafures  themfelves  are  changeable  ac¬ 
cording  to  the  quality  of  the  perfons  and  according  to  the 
movement  of  the  mufcles.  De  Piles.” 

The  meafures  of  the  antient  ftatucs  by  And  ran  will  be 
found  highly  ufeful,  as  they  are  accompanied  with  outlines 
of  thofe  the  moft  diftinguifhed  for  correctnefs. 

The  proportions  of  children  differ  from  the  adult  as  follow  : 
The  child  of  two  years  old  has  about  five  heads  in  its  whole 
length,  three  of  which  go  to  the  upper  part,  and  two  to  the 
lower:  one  of  four  or  five  years  old,  has  near  fix  heads;  and 
at  fifteen  or  fixteen,  feven  heads  are  the  proportion. 

In  infants,  the  centre  or  middle  part  between  the  two  ex¬ 
tremities  of  the  head  and  feet,  is  the  navel ;  in  the  adult  it  is 
the  os  pubis. 

It  is  the  character  of  the  man  to  be  broadeft  on  the  (boul¬ 
ders;  the  woman  on  the  hips.  This  will  be  found  to  hold 
good  in  the  male  and  female  in  moft  of  the  animal  race. 

It  has  been  premifed  that  the  proportion  of  the  figure 
mud  vary  according  to  the  character,  as  what  would  fait  an 
Hercules  would  by  no  means  agree  with  Apollo. 

.  By  proportion,  we  with  to  be  underfiood  a  correfpondence 
and  agreement  of  the  meafures  of  the  parts  between  them¬ 
felves  and  with  the  whole. 

Much  ingenious  argument  has  been  ufed  by  the  author  of 
<(  The  Sublime  and  Beautiful”  to  prove  that  proportion  is  not 
the  caufe,  or  rather  one  of  the  caufes,  of  beauty.  In  his  in¬ 
quiry  that  author  appears  to  have  expended,  the  propor¬ 
tion  of  one  animal  beinsr  laid  down,  admitting  it  beautiful, 
that  it  ought  to  ferve  as  a  general  ftandard  for  the  whole  of 

.  .  O  #  — 

creation.  66  Examine  the  head  of  a  beautiful  hone;  fina 
what  proportion  it  bears  to  his  body  and  to  his  limbs,  and 
what  relation  they  have  to  each  other;  and  when  you  have 
fettled  thefe  proportions  as  a  (iandard  of  beauty,  then  take  a 
dog  or  cat,  or  any  other  animal,  and  examine  how  far  the 
fame  proportions  between  its  head  and  its  neck,  between 

P  4  thofe 
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thofe  and  the  body,  and  fo  on,  are  found  toiiold.”  That 
they  differ  in  every  animal  is  beyond  all  queftion,  but  that 
there  is  a  general  ftandard  of  proportion  for  each  is  equally 
.unqueftionable ;  for,  were  there  not  fome  fuch  ftandard,  na¬ 
ture  would  in  time  produce  fuch  a  jumble  of  fhapes,  that  it 
would  be  impoffible  to  diftinguifh  an  ox  from  a  greyhound; 
to  the  confufion  of  all  order  and  fymmetry.  Befides,  from 
the  proportion  laid  down  as  rules  of  art,  though  an  indifferent 
artift  cannot  infure  beauty,  yet  he  will  be  almoft  certain  of 
general  chara&er. 

The  author  before  mentioned  goes  on  to  obferve,  with  a 
view  to  eftablifb  his  point :  u  It  feems  amazing  to  me  that 
artifts,  if  they  are  as  well  convinced,  as  they  pretend  to  be, 
that  proportion  is  a  principal  caufe  of  beauty,  have  not  by 
them  at  all  times  accurate  meafurements  of  all  the  beautiful 
animals,  to  help  them  to  proper  proportions  when  they  would 
contrive  any  thing  elegant,  especially  as  they  frequently  alfert 
that  it  is  from  an  obfervation  of  the  beautiful  in  nature  that 
they  direct  their  practice.”  Thofe  meafures  the  artift  has  bv 
him  as  far  as  he  can  obtain  them,  the  value  of  which  is 
known  to  him  from  their  great  utility.  Even  the  vulgar 
appear  fenftble  of  proportion;  hence  the  nick  name  of  long 
/banks,  from  thofe  parts  wanting  the  cuftomary  proportion. 
The  “  fmoothnefs”  of  the  fkin  of  a  dropfical  perfon  will  never 
be  pleafing,  any  more  than  that  of  a  perfon  over  fat,  from 
the  want  of  proportion,  the  parts  appearing  too  thick  for  the 
height. 

That  fmoothnefs  in  painting  is  not  one  of  the  eaufes  of 
beauty  is  apparent  from  the  pictures  of  Vanderwerf,  the  ex¬ 
cels  of  which  gives  the  flefh  the  appearance  of  ivory  :  be- 
ftdes,  the  fmoothnefs  muft  depend  on  the  fize  of  the  pi6lure 
in  a  great  degree.  It  is  true,  we  fometimes  fee  a  large  picture 
highly  finifhed,  and  a  fmall  one  crude  and  flight;  but  fuch 
a  pra£lice  is  contrary  to  common  fenfe :  large  ones  require  a 
boldnefs  of  handling,  not  a  JlightneJ's  or  indication  of  form 
only ;  and  fmall  ones  greater  delicacy.  It  muft  alfo  be  evi¬ 
dent  that  the  ftyle  of  execution  muft  be  governed  by  the  na¬ 
ture  of  the  fubjebl :  if  it  be  dignified,  the  handling  fhould  be 
bold,  as  what  would  add  a  grace  to  a  low  fubjeA  would  de- 
trabb  from  a  great  one,  as  much  as  a  common  and  vulgar  idea 
would  debafe  what  is  lofty. 

It  is  not  a  (ingle  feniible  quality  that  can  conftitute  an 
ebjeft  beautiful,  but  a  combination  of  them,  as  we  fhall  find 
by  a  recapitulation  of  the  foregoing  remarks. 

We  wifh  to  be  underftood  as  confining  ourfelvcs  to  the 
beauty  of  the  human  figure,  the  qualities  effential  to  which 

will 
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will  be  found  to  confift  in  a  juft  proportion ;  that  the  parts 
be  well  ftiaped;  a  free,  affable,  mild,  and  eafy  motion;  a 
found  and  fre'fh  colour,  with  the  tints  melting  and  tender; 
that  the  diredtion  of  its  lines  be  gently  varied,  and  by  no 
means  approaching  to  angular;  and,  laftiy,  that  it  is  accom¬ 
panied  in  a  pidture  with  a  certain  degree  of  foftnefs  and 
tin  idling. 

The  Greeks  feem  to  have  considered  the  exiftence  of  beauty 
and  paffion  as  incompatible  :  hence  fo  little  exprefti-on  is  found 
in  the  Niobes  ;  they  appear  always  to  have  facrificed  the  latter 
to  the  former. 


XXXVI.  j Experiments  and  Qbfervations  on  certain  Stony  and 
Metalline  Suljlances  which  at  different  Times  are  faid  to 
have  fallen  on  the  Earth  ;  alfo  on  various  Kinds  of  Native 
Iron .  By  Edward  Howard,  Efq.  F.R.S. 

[Continued  from  p.  141*] 


Examination  of  the  Stone  from  Benares. 


This  ftone,  as  the  Count  de  Bournon  has  already  re¬ 
marked,  has  the  moll  diftino-uifhed  characters.  Indeed  it  is 

perfect  (if  I  may  be  al¬ 
to  any  thing  approach- 

The  cruft,  or  external  black  covering,  is  the  firft  fubftance 
to  which  the  attention  is  naturally  diredted.  When  a  por¬ 
tion  of  this  cruft  had  been  detached  with  a  knife,  or  a  file, 
and  finely  pulverized,  I  feparated  the  particles  attradtable 
by  a  magnet;  and  digefted  the  unattradtable  portion  with 
nitric  acid,  which  was  prefently  decompofed;  but,  owing 
to  a  ftrong  adherence  of  fome  of  the  interior  and  earthy  parts 
of  the  ftone,  it  did  not  difentangle  the  coating  or  metalline 
part  without  fome  difficulty.  The  acid  being  fufficiently 
neutralized,  the  folution  was  palled  through  a  filter,  and  fa- 
turated  to  excefs  with  ammonia.  A11  abundant  precipitate 
of  oxide  of  iron  was  produced  ;  and,  when  this  oxide  was  fe¬ 
parated,  I  obferved  the  faline  liquor  to  have  a  greenifh  co¬ 
lour.  I  evaporated  it  to  drynefs ;  arid  rediftolved  the  dry  fait 
in  di {filled  water.  No  precipitate  was  formed  during  the  eva¬ 
poration,  nor  was  the  colour  of  the  folution  entirely  deftroyed. 
It  appeared  to  me  like  a  triple  fait,  defcribed  by  Mr.  Herm- 

ftadt  *  as  an  ammoniacal  nitrate  of  nickel.  Bv  examination 

«/ 


the  only  one  of  the  four,  fufficiently 
lowed  that  expreffion)  to  be  fubjedted 
iiig  to  a  regular  analyfis. 
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with  pruffiate  of  ammonia,  it  yielded  a  whitilh  precipitate, 
inclining  to  a  violet  colour;  and,  bv  various  properties,  I 
was  foon  confirmed  in  the  opinion  that  nickel  was  prefent. 
Since  I  (hall  have  occafion  more  than  once  to  treat  of  the 
triple  compound,  and  fince  it  has  been  only  mentioned  by 
Mr.  flermftadt,  it  is  neceffary  now  to  detail  fome  of  its  di- 

_  j 

ftindtive  characters.  The  fame  ehemift  informs  us,  that  the 
three  mineral  acids,  with  ammonia,  enter  into  fimilar  com¬ 
binations  with  nickel;  and  I  have  ©bferved  that  oxide  of 
nickel  can  be  diflfoived  by  nitrate  and  muriate  of  ammonia. 
The  muriate  feems  to  take  up  the  largeft  quantity.  The  co¬ 
lour  of  this  fait  is  by  no  means  uniform  :  it  is  fometimes  grafs 
green,  violet,  rofe  colour,  inclining  to  purple,  and  I  have  feen 
it  almoft  colourlefs.  It  feems  to  be  purple,  and  to  incline  to 
rofe  colour  and  violet,  when  all  the  oxide  of  nickel  is  not 
united  to  both  acid  and  alkali,  but,  from  the  deficiency  of 
fait,  is  held  in  folution  by  an  excefs  of  ammonia.  In  this 
cafe,  evaporation,  of  courfe,  precipitates  the  nickel  in  the  ftate 
of  oxide,  which  is  of  a  whitifh  green  colour. 

The  nickel  cannot  be  precipitated  from  a  perfectly  formed 
triple  fait  by  any  reagent  I  have  tried,  except  by  a  pruffiate,, 
or  a  hydrogenized  fulphuret  of  ammonia.  Potafh  and  lime, 
as  well  as,  I  prefume,  other  bodies,  Handing  in  the  order  of 
affinities  before  ammonia, decompofe  the  fait;  but  the  nickel 
is  then  continued  in  folution  by  the  difengaged  ammonia. 

As  it  may  be  imagined  that  I  have  occafionally  met  with 
copper,  when  1  defcribe  a  violet  or  purple  ammoniacal  folu¬ 
tion,  it  is  right  to  obferve,  that  to  avoid  this  error,  I  have 
either  reduced  the  liquor  to  a  neutral  ftate,  and  endeavoured, 
without  fuccefs,  to  obtain  from  it  a  precipitate,  with  a  folu¬ 
tion  of  fulphureted  hydrogen  gas;  or,  by  adding  an  acid  to 
flight  excels,  and  immerfing  a  piece  of  iron,  I  have  not  been 
able  to  detect  a  trace  of  copper.  Thefe,  and  many  other 
trials,  when  they  do  not  appear  to  be  made  before  the  efti- 
mation  of  the  quantities  of  nickel,  have  been  conftantly  made 
afterwards. 

But,  to  return  to  the  incruftation  or  coating  of  the  ftone, 
the  decompofition  of  the  nitric  acid  {bowed  the  prefence  of 
matter  at  leaftb  nearly  metallic,  although  not  attradfable ; 
and  the  examinations  made  of  the  liquor,  from  which  the 
iron  was  precipitated,  afcertained  the  prefence  of  nickel  be¬ 
yond  difpute.  The  difficulty  of  obtaining  the  coating  of  the 
ftone,  either  diftinft  from  matter  not  belonging  to  it,  or  in 
fufficient  quantity,  induced  me  to  relinquifh  the  idea  of  at¬ 
tempting  to  give  the  proportions  of  its  conllituent  parts. 

The  ftone  being  deprived  of  its  covering,  the  filming  par¬ 
ticles 
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tides  irregularly  dilTe ruinated  next  •demand  examination. 
I  firtt  examined  the  pyrites.  Their  very  loofe  texture  made 
it  exceedingly  difficult  to  colled:  the  weight  of  16  grains, 
which  was  however  effected  by  the  dexterity  of  the  Count  de 
Bourn  on.  -  -  ,  , 

I  digdieo  .thefe,  at  a  low  heat,  with  weak  muriatic  acid  ; 
which  adted, gradually,  and  difengaged  a  trifling  but  fenfible 
quantity  of  fulphureted  hydrogen  gas.  After  feveral  hours, 
I  found  the  acid  difcontinued  its,  adion.  The  whole  me¬ 
talline  part  appeared  in  folution;  but  fulphur  and  earthy 
particles  were  obfervable.  The.  fulphur,  from  its  frnall  fpe- 
cific  gravity,  was  fufpended  through  the  folution;  whilfl: 
the  earthy  matter,  which  could  not  be  Separated  by  mecha¬ 
nical  means,  was  fortunately  left  at  the  bottom  of  the  di— 
getting  veffiel.  I  decanted  off  the  folution,  holding  fufpended 
the  fulphur ;  and,  by  repeated  wattling,  feparated  every 
thing  belonging  to  the  pyrites  from  the  infoluble  earthy 
matter,  the  fubtradion  of  which  reduced  the  weight  of  real 
pyrites  to  14  grains.  I  next  obtained  the  fulphur,  by  filtra¬ 
tion.  When  it  was  as  dry  as  I  could  make  it,  without  fear 
of  its  being  fublimed,  its  weight  was  two  grains.  To  the 
filtrated  liquor  I  added  nitrate  of  barytes,  by  wav  of  deteding 
any  fulphuric  acid  which  might  have  been  prefent ;  but  no 
cloudinefs  enfued.  I  then  feparated,  byfulphateof  ammonia, 
the  barytes  thus  added,  and  precipitated  the  iron  with  am¬ 
monia.  The  liquor,  on  the  fubfidence  of  oxide  of  iron,  ap¬ 
peared  of  a  violet  purple  colour :  it  contained  nickel,  which 
1  threw  down  with  fulphureted  hydrogen  gas,  there  being 
already  a  fufficient  excefs  of  ammonia  in  the  faline  liquor  to 
form  an  alkaline  hydrogenized  fulphuret.  The  oxide  of  iron, 
after  ignition,  weighed  15  grains ;  and  the  fulphuret  of 
nickel,  reduced  to  an  oxide,  weighed,  after  the  fame  treat¬ 
ment,  fomething  more  than  one  grain.  The  proportions  of 
the  fubftances  contained  in  the  pyrites  of  the  ttone  from  Be¬ 
nares  may  therefore  be  confidered  nearly  thus  : 

Grains. 

Sulphur  -  -  1 

Iron  -  -  10 1 

Since  15  grains  of  the  oxide  reprefent  about  that 
quantity  of  iron, 

Nickel,  nearly  -  -  I 

Extraneous  earthy  matter  -  -  -  3 


j5t* 

It  is  obfervable  that,  notwith Handing  the  lofs  appears  to 
be  only  half  a  grain,  it  was  probably  more,  becaufe  the  ful¬ 
phur 
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phur  could  not  be  reduced  to  the  fame  ftate  of  drynefs  in 
which  it  exifted  when  in  combination  with  the  iron  •  not  to 
fay  that  it  was,  in  a  fmall  degree,  volatilized  with  the  hy¬ 
drogen  gas  difengaged  during  the  folution. 

The  weight  pf  nickel  is  a  rpere  eftimation.  We  are  not 
yet  fufficiently  acquaihted  with  that  metal  to  fpeak  of  it  with 
accuracy,  except  as  to  its  prefence.  Upon  the  whole,  how¬ 
ever,  it  may  be  concluded,  that  thefe  pyrites  are  of  a  very 
particular  nature ;  for,  although  Henkel  has  obferved  that 
fufphur  may  be  feparated  from  pyrites  by  muriatic  acid,  it  is 
by  no  means  the  ufual  habitude  of  pyrites  to  be  of  fuch  eafy 
decornpofition. 

The  other  fiiining  particles  iomiediately  feen,  when  the 
internal  ftrudture  ot  the  hone  is  expofed,  are  the  malleable 
iron.  Before  I  hale  the  examination  of  this  iron,  I  mult 
remark,  that  preliminary  experiments  having  fhown  me  it 
contained  nickel,  I  treated  feveral  kinds  of  the  mod  pure 
irons  f  could  obtain,  with  nitric  acid  ;  and  precipitated  the 
oxide  from  the  metallic  fait  by  ammonia.  The  quantity  of 
oxide  I  obtained  from  i  oo  grains  of  iron  was  from  144  to 
246.  I  may  confequently  infer,  that  100  grains  of  pure  iron 
acquire,  by  fuch  a  procefs,  45  grains  of  oxygen ;  and  that, 
whenever  a  metallic  fub fiance,  fuppofed  to  be  iron,  does 
not,  under  the  fame  circumftances,.  acquire  the  fame  pro¬ 
portionate  weight,  fomething  is  either  volatilized,  or  left  in 
folution.  Hence,  when  a  metallic  alloy  of  nickel  and  iron 
prefects  itfelf,  a  judgment  may,  at  lead,  be  formed  of  the 
quantity  of  nickel,  by  the  deficiency  of  weight  in  the  preci¬ 
pitated  oxide  of  iron. 

This  mode  of  treatment  was  not  allowed  me  in  the  exami¬ 
nation  of  the  coating  of  the  (lone,  becaufe  it  was  impoffible 
to  know  in  what  ftate  of  oxidizement  the  iron  exifted.  But, 
as  the  particles  difleminated  through  the  whole  mafs  are 
clearly  metallic,  a  very  tolerable  idea  of  the  quantities  of 
nickel  contained  in  them  will'  be  obtained,  by  noting  the 
quantity  of  oxide  of  iron  feparated,  as  above  defcribed. 
25  grains  of  thefe  metallic  particles  were  therefore  heated 
with  a  quantity  of  nitric  acid,  much  more  than  fuftieient  to 
diflolve  the  whole.  Some  earthy  matter,  which,  as  in  a 
former  cafe,  was  not  feparable  by  mechanical  means,  re¬ 
mained  after  a  complete  folution  of  the  metal  had  been 
effected.  This  earthy  matter,  after  being  ignited,  weighed 
two  grains.  The  real  matter  of  the  prefent  examination 
was  therefore  reduced  to  23  grains,  and  was  in  complete  fo¬ 
lution.  B  added  ammonia  to  a  very  fenfible  excels.  The 
oxide  of  iron  was  thereby  precipitated,  and,  being  collected 
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and  ignited,  it  weighed  24  grains,;  whereas,,  according  to 
iny  experiments,  33  h  grains  fliould  have  been  produced  from, 
the  folution,  had  it  contained  nothing  but  iron. !  I  examined 
the  faline  liquor,  when  free  from  ferruginous  particles,  and 
difcovered  it  to  be  the  triple  fait  of  nickel.  Henee,qillpwing 
for  lofs,  the  quantity  of  nickel  may  be'eftimated,  by  calculat¬ 
ing  the  quantity  of  iron  contained  in  24  grains  of  oxide. 
Thus,  if  145  grains  of  oxide  contain  100  of  iron,  about  16^ 
are  contained  in  24  of  oxide.  This  would  fuppofe  the  23 
grains  of  alloy  to  confi ft  of  1 6r.  iron  and  nickel ;  which, 
if  the  ufual  iofs  be  added  to  the  j  grains  of  iron,  and  de¬ 
ducted  from  the  nickel,  may  not  be  very  remote  from  the 
truth. 

I  fhall  next  examine  the  globular  bodies,  alfo  irregularly  di- 
fperfed  throughout  the  hone.  A  number  of  them  were  re¬ 
duced  to  fine  powder;  but  nothing  metallic  could  be  fepa- 
rated  by  the  magnet.  As  a  preliminary  experiment,  I  fought 
for  pyrites,  by  digeftion  with  muriatic  acid;  but  no  hepatic 
fmell  was  in  the  leaf!  perceivable,  nor  was  white  carbonate 
oflead  at  all  altered  by  being  held  over  the  mixture.  I  there¬ 
fore  conclude  thefe  globular  bodies. do  not  envelope  either 
iron  or  pyrites.  By  way  of  analyfis,  I  treated  100  grains 
with  potafh,  in  a  fiver  crucible  ;  and,  after  the  ufual  applica¬ 
tion  of  a  red  heat,  feparated  as  much  filica  as  'poffible,  by 
muriatic  acid  and  evaporation.  The  filica  being  collected  on 
a  filter,  carbonate  of  potafh  was  added  to  the  filtrated  liquor; 
by  which  a  precipitate  almoft  wholly  ferruginous  was  pro¬ 
duced.  This  precipitate  was  collected  in  the  common  way ; 
then  boiled  with  potafh,  to  extract  alumina;  and,  by  fuper- 
faturating  the  alkaline  liquor  with  muriatic  acid,  and  preci¬ 
pitating  by  carbonate  of  ammonia,  an  earth  was  gathered,, 
which  I  afterwards  found  to  be  partly,  if  not  entirely,  fi.Ii- 
ceous.  After  rediffolving,  in  muriatic  acid,  the  portion  of  the. 
ferruginous  matter  rejeCted  by  the  potafli,  I  precipitated  by  am¬ 
monia,  what  I  took  to  be  entirely  oxide  of  iron  ;  but,  after 
igniting  it,  and  again  attempting  to  rediffolve  the  whole  in 
muriatic  acid,  more  filica  was  left.  The  non-exiftence  of 
lime  was  proved,  by  the  addition  of  carbonate  of  ammonia, 
immediately  after  the  fame  alkali,  pure,  had  thrown  down 
what  I  took  wholly  for  oxide  of  iron,  f  had  now  obtained 
every  thing  in  the  fubjedt  of  my  analyfis,  except  magnefia 
and  nickel.  The  former,  and  a  trace  of  the  latter,  were  held 
by  carbonic  acid  in  the  liquor,  from  which  the  ferruginous 
precipitate  was,  in  the  fir  ft  inftance,  thrown  down  by  carbo¬ 
nate  of  potafh;  and  the  latter  was  found  in  the  laft-nanied 
muriate  of  ammonia.  1  difengaged  the  magnefia.  by  the  af- 

fiilance 
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fiftance  of  potafh,  and  bv  evaporating  to  drynefs.  The  oxide 
of  nickel  was  precipitated  by  hydrogenized  fulphuret  of  am¬ 
monia. 

Under  all  circumftances,  I  am  induced  to  date  thfe  pro¬ 
portions  of  conftitucnt  parts  thus  : 


1  Silica 
Magnefia 
Oxide  of  iron 
Oxide  of  nickel 


5° 

34 

r>  1 
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The  excefs  of  weight,  inftead  of  the  ufual  lofs,  is  owing  to 
the  difference  of  oxidizement  of  the  iron,  in  the  done  and  in 
the  refill t  of  the  analyfis  ;  which  will  be  found  to  be  the  cafe 
in  all  analyfes  of  theie  fubdances  ;  indeed  it  is  always  necef- 
fary  to  reduce  the  oxide  to  the  red  date,  as  being  the  only 
one  to  be  depended  upon.  To  avoid  future  repetition,  I  (hall 
alfo  obferve,  fird,  that  by  preliminary  experiments  I  could 
not  detedt  any  other  fubftance  than  thofe  mentioned.  Se¬ 
condly,  that  the  earth  obtained  as  alumina  appeared  to  me 
to  be  moflly,  if  not  entirely,  filiceous;  becaufe,  after  it  had 
been  ignited,  and  again  treated  with  potafh  and  muriatic 
acid,  I  found  it  was  very  nearly  all  precipitated  by  evapora¬ 
tion.  Thirdly,  I  examined,  and  judged  of,  the  filica  col- 
ledted  from  the  oxide  of  iron,  in  the  Tame  way.  Fourthly, 
the  weight  of  the  magnefia  is  given,  not  immediately,  as  ob¬ 
tained  by  evaporation,  but  after  a  fubfequent  folution  in  an 
acid,  and  precipitation  by  potafh.  And,  fifthly,  the  propor¬ 
tions  are  taken  from  the  mean  of  two  analyfes. 

Nothing  remains  to  be  examined,  of  the  done  from  Be¬ 
nares,  except  the  earthy  matter,  forming  a  cement  or  ma¬ 
trix  for  the  fubdances  already  examined,  too  grains  of  this 
matter  were,  by  mechanical  means,  feparated  as  perfectly  as 
poflible,  front  the  pyrites,  iron,  and  globular  bodies,  and  ana- 
Jy fed  as  above.  The  mean  refult  of  two  analyfes  gave. 
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- 
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Magnefia 
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Oxide  of  iron 
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- 
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Oxide  of  nickel 
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- 

3 

I03|; 


XXXVII.  Me- 


:  [  m  ] 

XXXVII.  "Memoir' on  the  Anatomy  of  Vegetables.  Head  before 
the  Phyjical  CiaJsofthe  bjlitute  by  C.  Mikbel. 
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Chap.  VII. 

‘'V/  *  /  .  t  f  l r  ,  '  v :  /  :  ;  •  -  •  ,  -  ,(  -  -  v>  ,.-v ,  ?  ' 

Of  the  Pores. 

X  HE  pores  are  {mail  apertures  formed  in  the  membranes  5 
they  favour  evaporation,  absorption,  and  the  motion  of  the 
fluids.  ,  There  are  three  kinds  of  them. 

lit.  The  infenjible  pores. — Thefe  are  apertures  which  can¬ 
not  be  perceived  by  the  eye  even  when  affifted  by  the  moil 
powerful  microfcopes.  Etfedts,  however,  do  not  permit  us  to 
doubt  of  their  exiftence.  Every  vegetable  tiflue  is  full  of  them, 
as  is  proved  by  infeniible  tranfpiration.  What  fhows  at  the 
fame  time  their  extreme  fmenefs  is  the  phsenomenon  exhibited 
by  an  apple,  or  any  other  pulpy  fruit,  when  placed  below  the 
receiver  of  an  air-pump  :  the  highly  dilated  air  efcapes  only 
by  burfting  the  fkin. 

2d,  The  elongated  pores. — Thefe  have  been  obferved  by  Se¬ 
veral  naturalifts,  and  particularly  Decandolle,  who  gave  them 
the  name  of  cortical  pores.  I  (hall  endeavour  to  complete 
his  defcription,  by  uniting  under  the  fame  point  of  view  his 
observations  and  thofe  which  I  have  Since  made  myfelf.  For 
a  knowledge  of  the  principal  fadls  I  am  indebted  to  his  re¬ 
searches;  but,  as  he  confidered  this  fubjedt  rather  in  a  phyfical 
than  an  anatomical  light,  his  labour  does  not  fuperfede  the 
neceffity  of  publilhing  mine. 

The  elongated  pores  exift  only  in  the  epidermis  of  the  her¬ 
baceous  parts  expofed  to  the  air  and  the  light.  If  the  exterior 
membrane  of  the  vegetable  be  Skilfully  removed,  and  if  you 
then  examine  it  with  a  microfcope,  you  will  fee  the  interior 
Sides  of  the  epidermis  (till  adhering,  and  which  form  as  it  were 
a  hexagonal  net- work ;  but  here  and  there  inftead  of  a  hexaoon 
you  will  obferve  an  elhpfe,  and  the  part  of  the  epidermis  cir- 
cumfcribed  by  that  elliptical  area  is  cleft  in  a  longitudinal  di¬ 
rection  :  the  aperture  is  Sometimes  free,  and  Sometimes  ob- 
Strudled  :  the  latter  cafe,  in  my  opinion,  arifes  from  the  lips 
of  the  pore,  longer  than  is  neceflary  to  Ihut  the  aperture,  being 
applied  one  to  the  other,  and  intercepting  the  light.  The  elon¬ 
gated  pores  are  found  commonly  in  the  ftems,  the  branches, 
the  leaves,  the  bradteae,  and  even  the  herbaceous  pericarpia.  In 
herbaceous  plants  the  two  Surfaces  of  the  leaves  are  covered 
with  pores;  in  the  fat  plants  they  are  lefs  numerous  than  iii 
the  oth^r  vegetables.  In  trees  and  Shrubs  the  inferior  Surface 
only  is  in  general  pierced  with  thefe  pores.  The  , Steins  when 


226  On  the  Anatomy  cf  Vegetables. 

they  become  ligneous  are  deftitute-ofithem..  Tbefe  ppres  ferns 
for  the  fenfible  and  infenfible  tranfpiration  and  for  the  ab- 
forption  of  the" fi aids.  They  each  correspond  to  a  Small  cell, 
which,  according  as  the  air  is  m  order  than  the  cellular  tiffue, 
or  the  cellular  tiff  he  than  the  air,  abforbs  the  fluids  difperfed 
throughout  the  atmofphere,  or  throws  otf  thofe  which  the  ve¬ 
getable  contains.  When  the  parts  become  ftiff,  and  the  li¬ 
quors  contained,  in  the  vegetable  have  no  longer  the  fame 
fluidity,  thefe  cells  become  filled  with  thick  gum  and  refin ; 
which  not  being  able  to  efcape  through  the  pores,  nor  to  re¬ 
turn  into  general  circulation,  become  entirely  hard;  and  are 
at  length  thrown  out,  when  the  fiate  of  the  vegetable,  by  not 
permitting  the  epidermis  to  dilate  itfelf  further,  forces  it  to 
bur  ft. 

3d,  The  glandular  pores. — Thefe  are  apertures  bordered 
with  thick  opake  and  unequal  rolls.  Thefe  pores  Serve  for  the 
movement  and  communication  of  the  fluids  in  the  interior  of 
the  vegetable.  They  are  obferved  Sometimes  indeed  in  the 
epidermis,  but  this  cafe  is  exceedingly  rare.  There  are  two 
kinds  of  glandular  pores,  the  Small  and  the  large.  The  former 
are  exceffively  Small.  To  the  1110ft  powerful  microfcopes  they 
appear  only  like  the  Small  holes  made  in  a  Sheet  of  paper  with 
the  point  of  a  needier  Sometimes  they  are  Scattered,  and  few  in 
number;  at  other  times  they  are  very  numerous,  and  difpofed 
in  regular  Series,  always  according  to  the  breadth,  and  never  ac¬ 
cording  to  the  length  of  the  tiffue.  The  large  glandular  pores 
are  only  a  modification  of  them  :  one  might  even  fuppofe  that 
the  union  of  the  Small  pores  of  one  Series  produces  the  large 
ones,  the  direction  of  which  is  the  fame  as  that  of  the  feries. 
'The  reader  muft  here  call  to  mind  what  I  have  already  faid 
of  the  porous  tubes,  the  falfe  tracheae,  and  even  the  tracheae. 
There  are  Some  very  Striking  relations  between  thefe  different 
tubes,  and  the  plan  of  nature  is  not  equivocal.  . 

Chap.  VIII. 

Of  the  Epidermis. 

This  name  is  given  to  the  exterior  membrane  formed  by 
fides  of  the  outer  cells ;  or  rather  the, epidermis  is  only  the 
term  of  the  cellular  tiffue  itfelf. 

To  relate  every  thing  that  authors  have  faid  on  this  mem¬ 
brane,  would  fill  a  volume.  No  part  in  the  organization  of 
plants  has  given  rife  to  more  refearches,  nor  perhaps  has  led 
into  more  errors.  The  firft  fault  is,  to  have  compared  it 
without  reftridlion  to  the  epidermis  of  animals.  When  this 
idea  was  once  adopted,  every  thing  el fe  was  eonfidered  as 
analogous.  The  epidermis,  faid  fome  writers,  exifts  in  all  -or- 
5  -  ganized 
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gam  fed  beings;  it  covers  the  nafeent  embryo,  and  the  indi¬ 
vidual  which  has  arrived  at  the  ftate  of  decrepitude;  it  fol¬ 
lows  all  the  finuofities  of  bodies,  penetrates  into  their  cavities, 
and  protects  the  mod.  delicate  parts :  thus  in  animals,  after 
enveloping  all  the  external  parts,  comprehending  even  the 
globe  of  the  eye,  it  is  feen  falling  back  on  the  lips,  penetrat¬ 
ing-  into  the  inteftinal  canal,  into  the  noftrils,  and  the  au¬ 
ditory  pail  age  ;  and  in  plants,  it  covers  the  Items,  branches, 
leaves,  dowers  and  fruits.  The  epidermis  (add  they)  is  not 
fimilar  in  every  part  of  the  fame  being :  fometimes  it  is  exceed¬ 
ingly  fine,  and  fometime^  it  aftumes  more  confidence;  but  in 
all  cafes  it  is  colourlefs  and  tranfparent.  If  it  appears  white  on 
the  trunk  of  the  birch-tree,  and  brown  on  the  young  branches, 
afh-gray  on  the  plum-tree,  red  and  argenteous  on  the  cher¬ 
ry-tree,  green  on  the  young  (hoots  of  the  almond-tree,  and 
afh-coloured  on  the  old  ones;  this  difference  depends  merely 
on  the  colour  of  the  fubftances  it  covers,  in  the  fame  manner 
as  the  white,  black,  and  copper  colour  of  the  white,  negro  or 
caffre  depend  on  the  colour  of  the  mucous  body.  By  follow¬ 
ing  this  comparifon,  a  new  point  of  fimilitude  is  thought  to 
be  obferved  in  the  dilatability  of  the  epidermis  of  animals  and 
plants  :  it  yields  to  all  development,  and  extends  in  propor¬ 
tion  as  the  being  grows  :  it  embraces  only  a  fmall  furface  in 
the  foetus  of  the  animal,  but  it  dilates  infenfibly  and  covers 
a  much  greater  furface  when  the  animal  attains  to  its  utmofi: 
growth.  It  is  thus  that  the  epidermis  which  covers  the  feeds 
of  plants  dilates  and  yields  to  the  increafe  of  the  fruit,  and 
that  the  epidermis  which  covers  the  embryo  yields  alfo  to  the 
increafe  of  trees.  The  extenfion  of  this  membrane  will  be 
found  to  be  prodigious,  when  we  confider  what  the  gourd  was 
before  its  flower  Withered,  and  what  the  oak  was  when  con¬ 
cealed  in  the  acorn.  But,  as  there  are  certain  animals  the 
old  epidermis  of  which  detaches  itfelf,  and  at  the  end  of  a 
certain  time  gives  place  to  another;  in  the  fame  manner  there 
are  certain  vegetables  which  throw  oft  their  epidermis  in  or¬ 
der  to  aflume  a  new  one.  Tt  is  obferved  that  the  epidermis 
of  the  trunk  and  branches  of  the  plane-tree  detaches  itfelf  in 
fcrolls  like  that  of  oviparous  quadrupeds. 

Thefe  companions,  no  doubt  ingenious,  are  far  from  being 
exa6t  in  every  point.  It  may  even  be  laid  that  they  are 
founded  on  imperfect  obfervations.  To  be  convinced  of  this, 
it  will  be  fufficient  to  reflehl  on  the  definition  we  have  given 
of  the  epidermis  of  vegetables.  This  membrane  is  nothing 
but  the  exterior  union  of  the  cells  of  the  circumference,  and 
differs  from  the  membranes  which  form  the  other  fides  only 
by  the  changes  occafioned  by  its  pofition.  If  it  is  lefs  tranf- 
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parent,  drier  and  firmer,  it  is  becaufe  it  is  continually  ex~ 
pofed  to  the  influence  of  the  light  and  the  air,  and  to  the 
contact  of  all  thofe  bodies  which  float  in  the  atmofphere  : 
but  it  is  not  in  reality  a  diftindt  part;  and  it  may  be  laid, 
ftridtly  {peaking,  that  vegetables  have  no  organ  analogous 
to  the  epidermis  of  animals.  When  vegetables  grow  large, 
the  exterior  membrane  Teems  to  dilate ;  but  if  this  membrane 
becomes  extended,  it  is  becaufe  the  number  of  the  cells  is 
multiplied  at  the  circumference  as  at  the  exterior,  and  that 
confecjuently  the  fides  which  compofe  it  are  multiplied  in 
proportion,  and  increafe  its  capacity. 

One  objection  remains  to  be  combated.  It  may  here  be 
faid,  Why  is  it  To  eafy  in  the  fpring  time  to  detach  the  epi¬ 
dermis  from  the  young  branches,  if  it  does  not  really  form  a 
diftindt  organ?  This  may  be  explained  in  the  following 
manner : — All  caufes  which  have  an  external  adtion  on  the 
vegetable  alter  its  furface,  and  detach  from  it  the  interior 
parts :  but  this  feparation  becomes  more  apparent  when  the 
vegetation  is  more  vigorous,  and  wi)en  the  fluids  moiften  the 
cellular  tiffue,  and  fill  the  tubes ;  for,  as  the  diforganized 
furface  cannot  then  develop  itfelf  with  the  reft,  it  ceafes  to 
adhere,  and  often  comes  off  in  fragments,  or  is  infenfibly 
deftroyed.  This  is  exactly  what  takes  place  in  the  fpring. 

In  a  word,  this  exterior  ftratum,  which  fo  many  circum- 
ftances  tend  to  deftroy,  and  which  almoft  always  exhibits 
traces  of  its  diforganization,  is  not  compofed  of  the  laft 
membrane  only  :  the  interior  part  of  the  cellular  tiffue  is 
found  in  it,  as  is  evident  in  the  plane  tree,  and  ftill  more  in 
the  green  oak,  which  produces  cork.  What  has  been  here 
faid  is  applicable  only  to  the  Hems  and  branches,  which  do 
not  die  in  the  courfe  of  the  year ;  for  in  herbs,  and  the  annual 
parts  of  ligneous  plants,  fuch  as  the  leaves,  flowers,  bradteae, 
&c.  the  lurface  does  not  detach  itfelf  from  the  reft  of  the 
tiffue. 

But  the  epidermis  of  vegetables  has  no  refemblance  to  that 
of  animals;  and,  though  it  is  certainly  formed  by  the  exte¬ 
rior  part  of  the  cellular  tiffue,  it  is  no  lefs  true  that  its  na¬ 
ture  is  modified  by  fecondary  caufes,  and  that  it  in  fadt  be¬ 
comes  an  organ,  the  fundtions  of  which  are  very  diftindf, 
and  highly  important.  In  the  infancy  of  the  vegetable, 
when  all  the  parts  are  foft  and  mucilaginous,  it  oppofes  at 
the  fame  time  the  difunion  of  the  nafeent  organs,  and  the 
too  ftrong  adtion  of  the  fluids.  At  a  more  advanced  age, 
when  the  juices  are  lefs  abundant,  it  prevents  their  too  fpeedy 
evaporation,  and  maintains  a  juft  equilibrium  between  the 
folids  and  the  fluids.  At  all  times  it  fecures  the  vegetable 
9  '  from 
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from  the  deleterious  influence  of  meteors,  and  (helters  it  from 
exceffive  heat,  cold,  moifture,  and  drought.  In  a  word,  it 
protects  it  againft  all  external  caufes  which  might  hurt  it. 
Betides  this,  it  ferves  for  fenfible  and  infenfible  tranfpiration, 
and  the  abforptioti  of  gas,  and  of  thofe  fluids  difperfed 
throughout  the  atmofphere.  For  this  reafon  it  is  often 
pierced  with  very  vifible  pores :  I  fay  often,  becaufe  it  is  not 
indeed  a  general  law;  and  the  epidermis  of  pulpy  fruits,  for 
example,  has  no  apparent  pores.  I  mutl  add,  alfo,  that 
thefe  fruits  tranfpire  very  little,  as  Dr.  Hales  has  fliown  in 
his  Vegetable  Statics. 

Chapter  IX. 

On  the  Organizing  Subfance ,  or  Cambium  of  DuhameL 

Hypothefs  on  the  "Formation  and  Development  of  the  Cel¬ 
lular  Tiffue  and  the  Tubular  Tiffue. 

All  the  parts  of  the  vegetable  have,  at  firft,  been  mucilagi¬ 
nous  and  fluid ;  and  it  is  only  in  the  fucceflion  of  time  that 
the  tiffue  becomes  firm  and  folid.  This  ftate  of  feeblenefs  is 
vifible  in  the  feed.  The  embryo  at  firft  is  but  a  drop  of  mu¬ 
cilage,  in  which  the  moft  powerful  mierofcopes  difcover  no 
organ.  This  fubftance  has  a  vitreous  appearance.  It  is 
fpeedily  dried  and  deftroyed  by  the  contact  of  the  air.  Pro¬ 
perly  fpeaking,  it  is  not  a  fluid ;  it  is  an  organized  fubftance, 
iimilar  to  the  white  of  an  egg.  The  organizing  fubftance  is 
formed  during  the  whole  time  of  the  increafe,  and  it  depofits 
itfelf  in  that  part  of  the  tiffue  where  the  vegetable  ought  to 
acquire  the  greateft  vigour.  In  the  monocotyledons  it  is 
placed  around  each  ligneous  filament;  in  dicotyledons  it  is 
at  the  furface  of  the  foft  part  of  the  wood  and  the  medullary 
canal.  Every  day,  therefore,  the  ligneous  filaments  of  the 
cotyledons  are  feen  to  affume  more  volume,  and  the  con¬ 
centric  ftrata  of  the  dicotyledons  to  be  multiplied,  and  their 
pith  to  be  converted  into  wood.  The  organizing  fubftance  is 
the  more  abundant,  and  is  renewed  with  more  facility  as 
the  individual  is  younger  and  founder;  as  it  is  in  a  more 
favourable  fituation,  and  as  the  feafon  is  better  fitted  for  ve¬ 
getation.  This  fubftance  infenfibly  affumes  determinate  forms, 
whether  the  fluids  develop  in  it,  by  their  impulfe,  the  cells 
and  the  tubes,  or  whether  an  unknown  power  adls  in  it 
alone,  and  determines  thefe  developments;  or  whether,  as  is 
probable,  thefe  two  caufes,  united  and  combined,  a6t  in  con¬ 
cert  to  change  into  membranous  tiffue  the  organizing  fub- 
Itance,  it  is  certain  that  the  vegetable  acquires  a  more  con- 
fiderable  volume,  and  that  it  daily  lengthens,  and  becomes 

Q  3  thicker. 
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thicker.  To  explain  the  two  phenomena  of  lengthening 
and  becoming  thicker*  the  action  of  which  is  fimultaneous, 
we  mull  acknowledge  that  the  expanfive  force  acting  in  the 
membranous  tiffue  newly  created  is  modified  by  the  nature 
of  the  tiffue  itfelf.  It  is  compofed,  as  we  have  already  feen, 
of  two  organic  elements*  one  of  which  is  cellular  tiffue, 
formed  of  the  cells*  whole  diameter  is  nearly  equal  in  every 
diredtion;  the  other  is  the  tubular  tiffue*  formed  of  the  fmall 
and  large  tubes  contiguous  to  each  other.  Let  us  fuppofe* 
for  a  moment,  that  the  fluids  imbibed  by  the  vegetable  are 
the  caufe  of  this  diffimilarity  in  the  tiffue.  We  may  do  fo  the 
more*  as  this  fyftem  is  not  void  of  probability.  By  way  of 
example*  let  us  employ  the  embryo  :  let  us  take  the  feed  be¬ 
fore  fecundation :  it  is  attached  to  the  mother  plant  by  the 
umbilical  cord*  the  organization  of  which  no  doubt  varies 
according  to  the  fpecies.  By  the  help  of  the  veffels  which 
unite  this  organ  to  the  feed,  the  fluids  penetrate  into  the  or-r 
ganizing  fubftance ;  and  their  impulfe  being  determined  by 
the  canals  which  afford  them  a  paffage*  they  then  trace  out 
the  route  which  the  fluids  will  afterwards  purfue,  and  deter¬ 
mine  the  order  of  the  future  developments.  Being  vigo- 
r<oufly  pulhed  in  different  points*  which  vary  according  to  the 
fpecies,  they  open  the  longitudinal  tubes*  and  then  filter 
flowly  through  their  fides*  depofit  themfelves  in  the  organiz¬ 
ing  fubfiance*  and  favour  the  development  of  the  cells.  I11 
the  firfl  cafe,  the  fluids  are  puflied  by  the  force  which  gives 
motion  to  the  fap ;  in  the  fecond  cafe,  they  iffue  forth  and 
penetrate  the  organizing  fubfiance  only,  becaufe  they  tend  to 
affume  an  equilibrium.  Thefe  two  forces,  balanced  by  each 
other,  produce  a  multitude  of  intermediate  fhades  between 
the  longitudinal  tubes  and  the  perfebt  cellular  tiffue.  But 
this  theory  is  ftill  far  from  explaining  the  phenomena  of  ve¬ 
getable  organization.  There  doubtlefs  exift  a  thoufand  other 
phyfical  caufes,  the  influence  of  which  cannot  be  calculated; 
and  above  all  thefe  caufes  ought  to  be  placed  the  organizing 
power*  the  principle  of  which  is  totally  unknown  to  us. 

However,  the  cells  and  tubes  being  once  formed,  they  in- 
creafe  till  the  infpifiation  and  induration  of  the  membranes 
prefent  an  ohflacle  to  their  development.  During  the  growth 
of  the  membranous  tiffue,  the  fluids  carried  into  the  tubes, 
by  feveral  forces  combined,  determine  the  direblion  of  the 
elongation  by  the  impulfe  which  they  give  to  the  organic 
moleculae.  But  the  cells  fuller  themfelves  to  be  penetrated 
by  the  fluids  only  in  a  flow  manner;  and,  being  fubjedled 
to  no  force  which  determines  their  development  in  one  di-> 
reblion  rather  than  in  another*  they  grow  and  dilate  them¬ 
felves 
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felves  in  every  direction.  It  would  thence  follow,  if  the 
cells  grew  equal  in  number  to  the  tubes,  that  the  cells  ought 
to  ferve  more  for  extending  the  thicknefs  than  the  length  of 
the  vegetable,  and  that  the  inverfe  would  be  the  cafe  with  the 
tubes;  but  when  the  latter  are  greatly  multiplied,  their 
number  compenfates  for  the  fmall  thicknefs  which  each  has, 
and  they  then  contribute  no  lefs  than  the  cells  to  the  fen- 
fible  thickening  of  the  vegetable.  Nay  more,  the  mafs  of 
the  tubes  is  continually  increafed  in  trees,  while  the  cells  are 
not  multiplied  in  the  fame  proportion.  I11  a  word,  feveral 
other  caufes,  which  I  fhall  explain  hereafter,  contribute  to 
diforganize  them,  and  even  to  transform  them  into  tubes, 
fo  that  at  the  end  of  a  certain  time  the  mafs  of  the  latter  is 
far  fuperior  to  that  of  the  cells. 


XXXVIII.  Experiments  on  Electricity  excited  by  Evapora¬ 
tion.  By  a  Correfpondent. 

sir,  To  Mr.  Tilloch. 

X  TAKE  the  liberty  of  communicating  to  you  the  following 
experiments  on  obtaining  electricity  by  evaporation  :  and  if 
vou  think  them  worthy  of  a  place  in  your  Philofophical 
Magazine,  by  inferting  them  therein  you  will  very  much 
oblige 

Time  oth,  1802.  Your  humble  fervant, 

W.  W. 

THE  apparatus  I  ufed  for  this  purpofe  confided  of  a  gold 
>eaf  electrometer  (hung  in  a  phial,  which  had  had  the  bot¬ 
tom  cut  off,  that  a  conducting  communication  might  bp 
made  between  two  flips  of  tinfoil,  which  were  fiuck  on  the 
infide  of  the  phial,  and  the  earth,)  and  a  tin  difh  made  in  the 
form  of  the  fiuftum  of  a  cone.  The  top  diameter  of  it  is 
about  2  inches;  the  bottom  diameter  is  about  inch,  aqd 
its  depth  is  about  4  inch.  This  difh,  about  half  full  of  water, 
is  placed  on  the  electrometer,  and  the  red-hot  fubftances 
dropped  into  it  from  a  pair  of  tongs,  at  3  or  4  inches  above  it. 
(See  Fig.  2.  PL  V.)  In  relating  the  experiments  I  fhall  put 
P.  and  N.  to  denote  the  two  Hates,  commonly  denominated 
pojitive  and  negative. 

i.  Cinder  of  pit-coal  about  the  fize  of  a  walnut,  dropped 
into  the  water,  made  the  electrometer  diverge  N.  H  his  was 
repeated  five  times  with  the  fame  reluit.  Sometimes  the  gold 
leaf  would  beat  againft  the  fide  of  the  bottle  four  or  five 
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times.  T  next  made  the  electrometer  diverge  P.  with  an  ex¬ 
cited  glafs-tuhe,  and  while  it  was  divergent  dropped  a  hot 
cinder  into  the  water  :  it  immediately  clofed,  and  opened 
again  N.  The  ele&rometer  was  then  made  N.  with  excited 
wax,  and  a  cinder  dropped  into  the  water  made  the  eleCtro- 
meter  open  wider,  and  {trike  the  fide  of  the  bottle. 

2.  I  made  fourteen  fimilar  trials  with  coals  of  burnt  wood, 
but  could  not  find  that  any  ele&ricity  was  produced. 

3.  In  fixteen  trials  with  tobacco-pipe  the  electrometer  di¬ 
verged  N.  eleven  times,  and  five  times  it  did  not  diverge  at 
all.  In  five  out  of  the  eleven,  after  the  electrometer  had  di- 

v  verged,  it  clofed  again  without  touching  the  fides  of  the 
bottle;  but  not  fo  much  as  to  lofe  all  its  divergence. 

4.  In  twenty-four  trials  with  common  white  marble,  the 
electrometer  diverged  P.  twelve  times,  and  ten  times  the  gold 
leaf  beat  the  fides  of  the  bottle  fo  violently,  that  I  could  not 
determine  which  ftate  was  produced  ;  (but,  becaufe  it  w>as  P. 
in  all  thofe  when  it  could  be  determined,  I  fuppofe  it  was  fo 
in  thofe  that  could  not)  and  twice  it  did  not  diverge  at  all :  the 
jpieces  in  thefe  two  were  very  fmall. 

'*  5.  In  twelve  trials  with  mother  of  pearl,  (fub  as  common 
pearl  buttons  are  made  of)  the  electrometer  diverged  P. 
feven  times.  Three  times  I  could  not  determine  for  the 
violent  beating  of  the  gold-leaf  againft  the  fides  of  the  bottle; 
and  twice,  when  the  pieces  were  very  fmall  and  not  very  hot, 
the  electrometer  became  flightly  N.  It  is  probable  there 
were  foine  fmall  fragments  of  cinder  thrown  into  the  water 
with  the  pearl ;  for  it  was  heated  in  a  common  fire,  and 
taken  out  wdth  a  fmall  pair  of  tongs. 

6.  In  eight  trials  with  common  white  coral,  the  electro¬ 
meter  diverged  P.  every  time. 

7.  n  fix  trials  with  oyfter-fhells,  the  electrometer  diverged 
P.  five  times,  and  once  it  did  not  diverge  at  all :  the  piece 
was  not  hot  enough  to  raife  much  vapour. 

8.  I  made  thirty-one  trials  wdth  periwinkle-fhells  ;  and  in 
the  firft  feventeen  trials  the  electrometer  diverged  P.  fix  times, 
f]ve  times  N.,  and  three  times  it  did  not  diverge  at  all ;  and 
twice  it  diverged  and  clofed  ggain  direCtly,  before  I  could 
determine  which  ftate  was  produced.  In  the  other  fourteen 
trials  it  diverged  P.  every  time.  It  is  to  be  obferved,  that 
the  fliells  ufed  in  the  firft  feventeen  trials  were  as  they  w^ere 
when  the  fifh  was  boiled  and  faked  in  them;  they  were 
therefore  foul  with  fait,  &c.,  and  alfo  had  their  outfide 
{kins  on  :  but  in  the  fourteen  laft  trials  the  fliells  were  fuch 
as  had  been  burnt,  and  thrown  into  water  while  red- 
hot,  before  they  were  made  hot  for  the  experiment,  gnd  by 
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this  treatment  they  were  cleanfed  from  their  fkins  and  other 
fo  nineties. 

9.  In  fix  trials  with  unprepared  mufcle-fhells,  the  electro¬ 
meter  diverged  P.  three  times,  once  N.;  once  the  gold-leaf 
beat  the  fides  of  the  bottle  fo  violently,  that  I  could  not  de¬ 
termine;  and  once  it  did  not  diverge  at  all.  As  thefe  fhells 
were  in  the  fame  fiate  as  the  periwinkle-fhells  were  in  the 
firft  feventeen  trials  with  them,  I  therefore  fuppofe  the  dis¬ 
agreement  to  arife  from  the  fame  caufe. 

10.  In  nine  trials  with  chalk,  I  could  not  find  that  there 
was  any  ele&ricity  produced. 

11.  In  twelve  trials  with  bones,  I  could  not  find  that  there 
was  any  ele&ricity  produced. 

12.  In  eight  trials  with  gravel-ftones,  the  eleClrometer 
diverged  N.  fix  times,  and  twice  the  gold-leaf  beat  the 
fides  of  the  bottle  fo  violently,  that  1  could  not  determine 
which  fiate  was  produced. 

13.  In  five  trials  with  clinkers,  the  electrometer  diverged 
N.  very  gradually  every  time. 

14.  In  eight  trials  with  fmall  pieces  of  iron,  the  electro¬ 
meter  diverged  N.  fix  times,  and  twice  not  at  all. 

15.  Tn  fix  trials  with  fome  rufty  nails  (that  had  lain  in  the 
earth  till  they  were  quite  rufted  through,  and  from  which  I 
carefully  walked  the  dirt,  &c.),  the  electrometer  diverged 
N.  four  times,  and  twice  it  did  not  diverge  at  all.  Seeing 
this  rufiy  iron  did  not  produce  P.,  agreeably  to  Cavallo’s 
experiment,  I  fufpeCted  that,  notwithfianding  all  my  care, 
the  nails  were  not  free  from  foulnefs.  I  next  procured  fome 
flakes  of  ruft  which  had  fallen  from  an  old  anchor,  which 
lies  in  Perry’s  dock -yard  at  Blackwall;  and  fuppofing  thefe 
flakes  to  be  pure  ruft,  I  expeCled  to  find  the  eleClrometer 
diverge  P.,  but  in  feven  trials  it  was  N.  every  time. 

16.  In  eleven  trials  with  pieces  of  fteel-file,  the  eleCtro, - 
meter  diverged  N.  eight  times,  once  P.;  once  it  did  not  di¬ 
verge  at  all,  and  once  it  diverged  and  doled  again  before  I 
could  determine  which  fiate  was  produced. 

17.  Tn  two  trials  with  pieces  of  china,  the  eleClrometer 
diverged  N.  both  times. 

18.  In  fi  ve  trials  with  fiate,  the  eleClrometer  beat  the  fides 
of  the  bottle  violently,  with  N.  every  time. 

39.  A  piece  of  fullers- earth  made  the  eleClrometer  di¬ 
verge  N. 

20.  In  eight  trials  with  a  copper  halfpenny,  the  eleClro¬ 
meter  diverged  N.  four  times,  and  four  times  it  did  not  di¬ 
verge  at  all.  And  in  eight  trials  with  a  penny  piece,  it  di¬ 
verged  N.  every  time. 
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51.  To  difcover  in  what  hate  (with  refpcCt  to  eleCtricity)  the 
vapour  was,  I  ufed  the  apparatus  reprefented  by  the  annexed 
fketch,  of  which  the  upright  A  B  is  of  glafs  covered  with 
fealing-wax,  and  all  the  reft,  except  the  bottle  of  the  electro¬ 
meter,  is  of  metal.  In  thirteen  trials  with  cinders  of  pit-coal, 
the  electrometer  diverged  P.  feven  times ;  four  times  it 
opened  and  clofed  again  before  I  could  determine-  which 
ftate  was  produced,  and  twice  it  did  not  diverge  at  all. 

52.  In  feven  trials  with  marble,  the  electrometer  diverged 
N.  three  times  ;  three  times  it  loft  all  its  divergence  before 
I  could  determine  in  which  ftate  it  diverged,  and  once  it 
did  not  diverge  at  all. 

[n  the  two  laft  experiments,  the  electrometer  retained  its 
divergence  fo  fhort  a  time,  that  I  was  obliged  to  hold  an 
excited  tube  in  one  hand,  while  I  dropped* 1  the  hot  fubftance 
into  the  water  with  the  other,  to  be  ready  in  time  to  de¬ 
termine  the  ftate  produced  by  the  vapour. 


XXXIX.  j Experiments  and  Obfervations  on  the  Manufa&ure 
of  Malleable  Iron  direhJly  from  the  Ore.  By  D.  Mushet, 
-Efq.  of  the  Calder  Iron  Works  *. 

I  N  a  former  communication  I  took  occalion  to  remark 
that  a  variety  of  proceffes  had  been  followed  out,  endeavour¬ 
ing  to  form  a  good  quality  of  bar  iron  with  coak-pigs  and 
pit-coal;  but  as  thefe  had  been  attended  with  little  or  no 
alteration  of  principle,  the  refults  had  been  nearly  fimilar. 
In  no  cafe  has  an  uniform  quality  of  bar  iron  been  produced, 
able  to  cope  for  all  ufes  with  the  fuperior  marks  of  Sweden 
and  Ruflia. 

At  this  day,  affifted  by  a  variety  of  fads  chemical  and  phi- 
lofophical,  we  yet  remain  in  comparative  ignorance  of  what 
conftitutes  the  real  difference  in  point  of  quality  betwixt  home¬ 
made  iron  and  that  imported  from  foreign  markets.  We 
acknowledge  with  pain  and  humiliation  our  dependence  on 
other  countries  for  our  fteel- iron,  and  it  is  with  regret  that 
we  fee  every  mduftrious  exertion  made  to  obviate  this  depen¬ 
dence  foiled  by  the  nature  of  our  fuel,  or  the  defective  qua¬ 
lities  of  our  ores. 

1  hole  who  have  voluntarily  made  an  offer  of  their  time 
and  abilities  tor  the  ferviee  of  their  country,  in  promoting 
a  thorough  knowledge  of  the  principles  of  our  manufactures, 
could  not  engage  in  a  fubjeCt  fraught  with  more  important 

*  Communicated  bv  the  Author, 
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confequences.  A11  acurate  chemical  analyfis  of  the  various 
ftates  and  qualities  of  Britifh  manufactured  iron,  accom¬ 
panied  by  a  fimilar  development  of  the  component  parts  of 
the  foreign  fabrics,  would  prove  an  interefting  contrail;,  and 
could  not  fail  ultimately  of  producing  infinite  advantage  to 
that  department  of  labour, 

I  {hall  not,  at  prefent,  enter  into  an  investigation  of  the 
probable  reafons  which  conftitute  this  difference,  but  con¬ 
fine  myfelf  to  a  fuecinCt  account  of  Several  proceffes  in  which 
I  have  obtained  malleable  iron,  often  Superior  to  the  common 
run  of  Britifh  manufacture.  In  contemplating  thefe  mani-j 
pulations  followed  out  in  the  large  way,  I  uniformly  found 
that,  although  Some  fabrics  poftefied  comparative  excellence, 
yet  that  all  were  deficient  in  obtaining  a  quality  of  iron  equal 
in  annearance  and  fradture  to  the  foreign. 

In  all  thefe  proceffes  it  was  evident  that  if  the  contadt  of 
pit- coal,  confide  red  as  a  more  impure  fuel  than  wood,  was 
hurtful  to  the  quality  of  the  iron,  then  all  our  bar-iron, 
would  be  fo  injured,  as  all  of  it  is  manufactured  either  in 
contact  with  Such  fuel,  or  the  flame  of  it,  or  both.  The 
point  therefore  wiflied  to  be  gained  was  the  making  of  bar- 
iron  without  bringing  the  metal,  while  in  fufion,  in  conta<3t 
either  with  the  flame  of  pit-coal,  or  with  the  ignited  coaks. 
My  firft  crude  attempt  was  in  1794  with  crucibles  and  roafted 
ironftone.  I  conceived  that  by  introducing  juft  as  much 
charcoal  of  wood  as  would  remove  the  oxygen  of  the  ore, 
that  malleable  iron  would  be  the  .reful t.  Experiment,  in 
Some  meafure,  juftified  this  conjedture :  but  a  want  of  uni¬ 
formity  in  the  refult  proved  the  fallacy  of  this  mode  of  ope¬ 
rating.  When  the  temperature  was  moderately  raifed,  I 
found  the  iron  partially  Separated,  and,  in  a  malleable  ftate, 
entangled  amongft  the  earths  of  the  ore  :  but,  when  a  higher 
degree  of  heat  was  brought  on,  the  greateft  part  of  the  iror^ 
was  found  precipitated  in  the  form  of  a  button.  The  iron  in 
this  ftate  was  malleable:  but  fo  exceffively  red-fhort  as  to  be 
incapable  of  drawing  at  any  Shade  of  heat  beyond  faint  red. 

In  varying  thefe  experiments,  and  ufing  a  greater  propor¬ 
tion  of  charcoal  than  ufual,  I  was  furprifed  to  find,  that  after 
a  long  and  violent  heat  no  part  of  the  iron  had  entered  into 
fufion.  The  pieces  of  iron- ftone  were  firmly  connedted  to¬ 
gether,  poiTefled  of  the  original  acutenefs  of  angle  and  frac¬ 
ture.  Their  appearance  and  Surface  was  dark  and  metallic, 
and,  upon  attempting  to  part  them,  I  found  them  attached 
to  each  other  by  a  Species  of  metallic  fibre,  which  twifted 
repeatedly  before  breaking.  This  was  a  Species  of  welding  X 
had  never  before  witnelled.  I  found  the  whole  mafs  Suffi¬ 
ciently 
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ciently  metallic  upon  the  furface  to  receive  a  confiderable  de¬ 
gree  of  polifti  from  a  file.  The  interior  of  each  piece,  from 
the  want  of  a  fufficient  dofe  of  heat,  remained  in  a  foft,  eafily 
pulverifed  form,  perfectly  magnetic,  and  burning  with  great 
rapidity  when  Arew^ed  in  the  flame. 

The  apparent  advantages  which  feemed  to  reful t  from  this 
chance  difcovery  were  fufficient  to  induce  me  to  perform, 
during  the  courfe  of  three  or  four  years,  feveral  hundred  ex¬ 
periments.  In  the  profecution  of  this  fubje£t,  I  foon  aban¬ 
doned  the  ufe  of  iron-ftones.  It  was  found  requifite  to  ufe 
them  in  a  roafted  fiate ;  and  even  afterwards,  when  heated  in 
contadt  with  charcoal  for  three  or  four  days,  it  was  with  the 
greatell  difficulty  that  the  procefs  of  malleability  could  be 
made  to  penetrate  to  the  centre  without  a  general  and  pre¬ 
mature  fufion,  which  was  always  carefully  to  be  avoided. 
When  raw  iron-flone  was  ufed,  it  was  difficult  to  pre¬ 
vent  it  from  entering  into  fufion,  and  feparating  its  iron  in 
the  (late  of  minute  globules  of  crude  iron.  Having  thus 
fatisfied  myfelf  of  the  precarious  refults  obtained  in  this  pro¬ 
cefs  by  the  ufe  of  iron- ftones,  I  had  recourfe  to  Cumberland 
ore,  as  a  fit  fubflitute,  and  my  expectations  in  it  were  not 
difappointed. 

I  (hall  Amply  fate  the  methods  which  T  ultimately  followed 
to  produce  bar- iron  in  this  procefs  with  the  ufe  of  pit-coal 
and  charcoal  of  wood.  Having  prepared  a  fmall  furnace 
with  an  oblong  cavity,  furrounded  with  a  fufficient  number 
of  holes  to  admit  the  heat  all  round,  I  introduced  30  to  60  lbs. 
of  Cumberland  iron  ore  reduced  to  pieces  of  nearly  3  ounces 
weight  each.  This  was  mixed  with  a  fufficient  quantity  of 
clean  duft  produced  in  the  charring  of  coal.  The  ore  was 
furrounded  by  a  layer  nearly  2^  inches  thick,  and  this  laft  of 
all  was  covered  with  a  layer  of  moift  fand  2  to  3  inches  thick. 
The  fire  was  maintained  at  a  temperature  of  nearly  ioo°  of 
Wedgewood  for  36  to  48  hours,  according  to  circumftances. 
It  was  then  allowed  to  cool  gradually.  Upon  examination, 
the  pieces  of  ore  were  frequently  found  attached  to  each 
other  fo  firmly  as  to  require  confiderable  force  to  part  them. 
They  filed,  and  were,  when  the  cementation  was  continued 
long  enough,  malleable  throughout.  The  ore,  thus  prepared, 
was  piled  up  in  a  flat  broad  {hallow  crucible  with  a  loofe 
top,  and  placed  in  a  furnace  heated  with  the  flame  of  pit- 
coal.  A  welding  heat  was  brought  on  the  whole  mafs, 
which  was  then  carried  to  the  hammer :  the  firft  blow  de¬ 
ft  roved  the  crucible,  and  the  ore  was  flhingled  into  a  bloom  at 
the  fir  A  heat. 

In  this  way  excellent  iron  was  produced.  Its  fradlure  was 

light 
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light  blue,  fibrous,  and  tearing  confiderably  in  groups.  It 
poflefled,  however,  a  flight  degree  of  red-fliortnefs  when 
very  highly  heated.  It  formed  with  equal  facility  horfe- 
fhoes  and  nails  of  the  moft  delicate  ftrudture.  The  produce 
of  the  raw  ore  never  exceeded  47  per  cent.,  and  commonly 
was  from  43  to  43.  Iron  of  a  more  pure  fracture  was 
obtained  by  piling  the  ore  upon  a  flat  cake  of  fire-clay  or 
fand-flone.  As  the  welding  heat  penetrated  the  mafs,  part 
of  the  earth  and  unmetallized  particles  of  iron  were  reduced 
into  fufion,  and  run  off  into  the  furnace.  The  produce, 
however,  in  iron  was  reduced  as  low  as  37  per  cent.  This 
redu&ion  of  metal,  no  doubt,  arofe  from  the  greater  furface 
expofed  in  this  way  than  when  the  balling  pot  was  ufed. 

To  obviate  this,  and,  at  the  fame  time,  infure  an  equal 
quality  of  iron,  the  piles  were  heated  in  the  fame  furnace 
with  the  gas  of  coaks,  and  the  flue  of  the  furnace  nearly  (hut 
up;  fo  that  the  circulation  of  air  was  much  fmaller,  and  the 
heat,  though  equally  great,  yet  more  attenuated.  This  pro¬ 
duced  a  better  quality  of  iron  than  any  ot  the  former  ways, 
but  at  a  greater  expenfe  of  fuel. 

However  fuitable  this  iron  was  for  the  common  ufes  of  the 
fmithy,  it  was  found  to  form  but  a  very  indifferent  quality  of 
flee!  by  cementation.  The  whole  of  it  became  in  fome  de¬ 
gree  laminated,  and  incapable  of  (landing  great  fatigue ;  and 
the  red-fhortnefs,  which  before  faintly  marked  the  bar  iron, 
was  now  confiderably  increafed  when  in  the  ftate  of  fteel. 

In  varying  this  procefs  of  making  bar  iron,  quantities  of  the 
prepared  ore  were  thrown  upon  the  top  of  a  fmall  finery 
fire,  charged  with  foft  coal  coak,  and  lunk  to  the  bottom. 
The  metallic  mafs  was  found  connedted,  and  fo  much  puri¬ 
fied  as  to  afford  iron  of  a  clear  fradture,  but  the  produce  was 
diminifhed  to  28  and  30  per  cent,  from  raw  ore. 

The  fame  ore,  however,  funk  in  a  fmall  fire  of  wood  char¬ 
coal,  yielded  a  very  fuperior  quality  of  the  metal  to  any  of 
the  former.  In  point  of  quality  and  fradiure,  it  was  deemed 
no  way  inferior  to  many  of  the  beft  Swedifli  marks.  Still, 
however,  it  muft  not  be  denied,  that  this  iron  formed  com¬ 
paratively  but  an  inferior  quality  of  fteel.  In  this  ftate  I  left 
this  procefs  for  making  bar  iron,  and  have  not  yet  found 
pme  nor  fyifficient  opportunity  to  refume  it.  Of  late  years  I 
underhand  a  procefs,  fomewhat  fimilar,  has  been  eftablifhed 
near  Whitehaven,  in  the  neighbourhood  of  the  Cumberland 
iron-mines,  but  abandoned,  not  becaufe  the  quality  of  iron 
was  inferior,  but  I  believe  from  a  want  of  ceconomy  in  the 
procefs  itfelf. 

A  ihoufand  unforefeen  difficulties  occur  in  ftriking  out  a 

new 
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new  line  of  manufacture,  before  a  good  quality  of  product  is 
obtained.  Thefe  are  feldom  diminished,  but  often  increafed, 
in  transferring  it  from  the  fcale  of  experiment  to  that  of  ma¬ 
nufacture/ 

In  the  prefent  procefs  followed  out  at  the  bar-iron  forges 
in  this  country,  the  greateft  drawback  upon  the  profits  and 
correCtnefs  of  the  bitfinefs  is  the  itnmenfe  lofs  of  metal. 
This  is  called  wafte,  and  it  is  generally  believed  that  the  more 
the  wafte  the  better  the  quality  of  the  refulting  iron.  This 
circurnftance  I  conceive  is  owing  to  the  following  fads — 
the  combuftibility  of  the  metal,  the  high  temperature  requi- 
fite,  and  the  tedious  length  of  the  procefs.  The  puddling 
procefs  invented  by  Cortes  avowed  a  degree  of  fimplicity, 
which  promifed  to  leften  the  wafte  by  diminifliing  the  va¬ 
riety  of  operations,  and  the  length  of  the  expofure.  Expe¬ 
rience  however  has  proved,  that,  in  general,  w'hat  was  gained 
in  weight  was  more  than  loft  by  the  inferior  quality  of  the 
iron  produced. 

With  a  view  to  produce  a  quality  of  iron  from  coak  pig 
equal  or  fuperior  to  what  is  obtained  in  the  beft  precedes 
now  in  ufe,  it  occurred  to  me  that  an  operation  which  would 
unite  the  properties  of  the  finery  fire  and  of  the  puddling  fur^ 
nace  would  be  productive  of  a  good  quality  of  iron,  and  with 
little  comparative  lofs.  With  this  view  a  fmall  furnace  was 
contrived,  fomewhat  fimilar  in  ffiape  to  an  iron-founder’s 
air  furnace.  The  depth  of  the  grates  below  what  is  called 
the  bridge  of  the  furnace  was  more  in  proportion.  A  ffial- 
low  cavity  was  formed  in  the  middle  of  the  furnace  with 
fand,  about  two  inches  deep,  fifteen  inches  long,  and  eight 
broad.  The  furnace  was  heated  to  a  bright  white  heat  with 
raw  pit-coal :  a  fmall  door  was  then  opened,  and  nearly  84  lbs. 
of  fragments  of  white  crude  iron  introduced.  The  grates  of 
the  furnace  were  then  charged  with  coaks,  and  a  femifufing 
heat  brought  on,  and  continued  for  ten  hours  after.  During 
this  operation  the  metal  continued  to  boil,  and  difeharge  a 
blue  vapour,  frequently  accompanied  with  hifftng  explofions. 
At  laft,  when  the  metal  exhibited  no  further  figns  of  ebulli¬ 
tion,  nor  of  fufion,  the  fire  was  allowed  to  die  away.  When 
cold,  I  found  the  whole,  without  ftirring  or  agitation,  re- 
folved  into  a  mafs  of  malleable  iron,  which,  even  in  this 
ftate,  was  broken  with  great  difficulty.  The  lump,  or  plate, 
was  divided  into  three  pieces,  one  of  which  was  drawn  into 
a  ftout  bar,  and  weighed  3  8  lbs.  The  quality  of  this  iron 
was  excellent  for  every  purpofe,  fteel-making  excepted.  In 
this  procefs  it  disjoined,  and  formed  laminae;  which  rendered 
it  unfit  for  any  fteel  purpofe.  This  experiment  was  fre¬ 
quently 
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quetitlv  repeated  with  fimilar  refults  :  but,  from  feveral  cir- 
eumftances  not  here  neceffary  to  be  mentioned,  I  never  ascer¬ 
tained  the  exaH  lofs  fuftained  in  the  operations.  I  am  confi¬ 
dent,  however,  that  it  would  not  amount  to  more  than  half 
what  is  experienced  in  the  common  proceffes. 

I  offer  this  flight  Sketch,  as  I  did  the  former,  merely  as  an 
outline  of  an  operation,  the  perfection  of  which  might  be 
attended  with  great  advantages,  but  which  would  previoufly 
require  a  confiderable  portion  of  time,  and  many  experi¬ 
ments,  to  eftahlifh. 
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[Continued  from  p.  172..! 

APPENDIX. 

No.  I. 

The  preceding  observations  are  only  intended  as  a  balls, 
for  the  purpofe  of  obtaining  the  additional  fadts  and  observa¬ 
tions  which  are  neceffary  to  elucidate  So  important  an  in¬ 
quiry.  It  is  particularly  requeued,  therefore,  that  the  fol¬ 
lowing  queftions  may  be  anfwered  with  as  much  minutenefs 
and  accuracy  as  circumftances  will  admit  of. 

Queffions  for  the  consideration  of  thofe  intelligent  perfons 
by  whom  this  Paper  may  be  perilled : — 

"  I.  Whai  is  the  effedt  of  the  climate  in  which  you  refide, 
on  the  health  and  longevity  of  the  human  race  ? 

3.  What  form  is  reckoned  moft  conducive  to  health  and 
longevity  ? 

3.  Is  it  found,  that  being  defcended  from  young  and  from 
healthy  parents,  is  effential  for  good  health  and  old  age  ? 

4.  Is  it  found,  that  health  and  old  age  depend  much  on 
the  difpofition  or  temper  of  the  individual  ? 

5.  Is  there  any  perceptible  difference  in  eonfequence  of 
fituation  of  life  ? 

6.  What  profeflions  are  reckoned  favourable  to  longevity 
or  otherwife  ? 

7.  Is  exercife  or  moderate  labour  found  neceffary  for  pre¬ 
serving  health  and  long  life  ? 

8.  Have  the  long-lived  in  general  been  in  the  marriage- 

flate  ?  . 

0.  Have  the  greateft  proportion  of  the  long-lived  confi fed 
of  males  or  females  ? 

£*  10.  Have 

*  u 
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10.  Have  there  been  any  inftances  of  perfons  renewing 
their  age,  getting  new  teeth,  new  hair,  & c.  ? 

11.  What  are  the  other  circumftances  tending  to  promote 
long  life  ? 

12.  What  is  the  effect  of  diet  on  health  and  longevity  ? 

13.  What  are  the  efteCts  of  clothing  ? 

14.  What  the  effeCt  of  habitation,  and  the  difference  of 
living  in  a  town  or  in  the  country  ? 

15.  What  are  the  effects  of  habits  and  cuftoms,  in  regard 
to  early  rifing,  bathing,  regular  meals, — regular  fleep, — and, 
in  particular,  what  are  thofe  minute  circumftances  on  which 
it  is  fuppofed  that  health  and  longevity  principally  depend  ? 

1 6.  What  are  the  rules  regarding  medicine  which  are  ac¬ 
counted  the  moft  ufeful  and  falutary  ? 

17.  What  are  the  moft  remarkable  inftances  of  longevity, 
and  how  are  they  authenticated  ? 

18.  What  are  the  rules  adopted  by  thofe  who  have  attained 
great  age  ? 

19.  Have  any  tables  of  longevity  been  drawn  up  in  your 
neighbourhood,  and  how  do  they  agree  with  the  one  extracted 
from  Hufeland  ? 

20.  Do  any  additional  obfervations  or  particulars  occur  to 
you  on  the  fubjeCt  of  health  or  longevity  ? 


No.  ir. 

Of  fucb  Rules  and  Habits  as  may  contribute  to  the  Vreferva~ 
tion  of  good  Health  and  long  Lfe. 

If  perfons  were  to  live  with  the  fimplicity  of  ancient  times, 
it  is  probable  that  they  would  attain  long  life,  without  expe¬ 
riencing  any  material  illnefs,  merely  by  a  proper  attention  to 
air,  exercife,  clothing,  and  diet.  But  in  the  prefent  ftate  of 
fociety,  the  great  bulk  of  the  community  muft  follow,  not  a 
natural,  but  an  artificial  mode  of  life,  and  thence  are  perpe¬ 
tually  expofed  to  various  temptations,  which  they  find  it  dif¬ 
ficult  always  to  refift,  and  to  dangers  which  they  cannot  al¬ 
ways  avoid.  In  luxurious  times,  therefore,  perfons  in  gene¬ 
ral  cannot expeCt  to  live  long,  at  leaft  with  any  degree  of  fa- 
tisfaCtion,  unlefs  by  great  care,  and  by  an  attention  to  a 
variety  of  minute  particulars,  which  they  either  learn  from 
others,  or  acquire  by  their  own  experience.  The  mafs  of 
ufeful  faCts  and  obfervations  thus  accumulating  every  day, 
and  perifhing  daily  with  thofe  who  had  acquired  them,  muft 
be  very  great.  Unfortunately,  hitherto,  no  individual  has 
taken  the  trouble  of  collecting  them.  Such  a  collection 
would  certainly  be  a  moft  acceptable  offering  to  the  public, 
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more  efpecially  if  written  in  a  plain  and  diftin£t  manner, 
and  laying  down  fuch  rules  alone  as  were  practicable  accord¬ 
ing  to  the  general  ftyle  of  modern  life.  With  the  view  of 
contributing  to  fo  ufeful  a  work,  1  fhall  proceed  to  date  fuch 
obfervations  as  have  been  either  communicated  to  me  hv 
others  *,  or  have  occurred  to  myfelf  on  that  intereliincr  fub- 
je6h 

The 

"r  Among  other  communications  I  received  from  a  friend  in  the  coun- 
try,  a  number  of  rules  of  diet  and  regimen,  written  in  Latin  as  far  back 
as  the  year  1648,  in  anfwer  to  the  general  queftion  ;  “  By  what  means  a 
“  Perfon  might  be  enabled  to  prolong  life  to  the  lateft  period  ?”  The  fol¬ 
lowing  is  a  literal  tranflation  of  that  Paper: 

..  A  Per^on  wjH  be  enabled  to  prolong  life  to  the  lateft  period,  by  obferv- 
ing  the  following  falutary  rules. 

1.  The  ftomach  ought  never  to  be  over-loaded  with  food,  othervvife 

the  body  will  be  rendered  unfit  for  exertion. 

2.  Moderation  in  exercife,  food,  drink,  fleep,  and  venerya 

3.  No  frefh  food  fhould  be  taken,  unlefs  the  preceding  meal  has  been 

properly  digefted. 

4.  The  meals  ihould  not  be  uniform  ;  but  fupper  always  lighter  than 

5.  Excefs  in  former  meals  muft  be  corre&ed  by  a  fubfequent  abftinence. 

6.  All  food  fhould  be  duly  mafticated  before  it  be  fwallovved. 

7.  The  quantity  of  drink  fhould  always  be  proportioned  to  that  of  folid 

food.  -  > 

8.  No  drink  fhould  be  taken  until  a  due  portion  of  folid  food  has  been. 

fwallowed. 

9.  A  variety  of  difhes  ought  not  to  be  eaten  at  the  fame  time. 

to.  It  will  be  advifable  to  refrain  from  a  meal  (dinner)  once  a  week, 
particularly  when  the  body  appears  to  require  lefs  food. 

II-  Bodily  exercife  fhould  be  fo  managed  once  a  day,  as  to  excite  the 
natural  heat  (glow);  and  before  a  meal.  The  advantages  re- 
fulting  from  fuch  practice  are  thus  deferibed  by  Fulgentius  : 
“  Exercife,”  fays  he,  “  contributes  to  the  prefervation  of  human 
“  jk  diftipates  all  fuperfluous  humours  of  a  plethoric  habit  ; 
“  it  invigorates  our  faculties ;  it  is  a  gain  of  time  ;  the  enemy  of 
“  idlenefs,  the  duty  of  the  young,  and  the  delight  of  the  aged. 
“  For  exercife  difengages  and  expels,  through  the  pores,  alffu- 
“  perfluous  humours ;  while  the  greateft  injuries  may  enfue  from 
“  a  contrary  conduct :  hence  the  Poet  obferves,  ‘  Eafe  is  not  to 
“  be  acquired  unlefs  it  be  combined  with  toil  :  for  indolence  is 
“  generally  attended  with  diffolution.’  ” 

12.  In  taking  food,  liquids  and  foft  fubftances  ought  to  precede  thofe 

of  a  dry  and  folid  nature. 

13.  Between  meals,  both  folid  and  liquid  food  fnould  be  avoided.  ‘ 

14.  The  bowels  fhould  be  regular  every  day,  either  by  nature  or  by  ar¬ 

tificial  means. 

15.  Extremes  of  heat  and  cold,  with  refpedt  to  food,  drink,  and  air, 

are  equally  to  be  guarded  againft. 

16.  Sleep  ought  not  to  continue  lels  than  fix  hours,  nor  exceed  eight. 

17.  Immediately  after  a  meal,  and  with  a  full  ftomach,  it  is  hurtful  to 

engage  in  reading,  writing,  or  deep  reflections. 

18.  Violent 
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The  particulars  connected  with  food,  clothing,  habitation, 
air,  and  exercife,  are  fo  univerfally  known,  and  the  prin¬ 
ciples  regarding  each  fo  fully  eftablifhed,  that  it  is  furely  un- 
neceffary  to  dwell  upon  them  at  any  length. 

In  regard  to  food,  experience  will  point  out  thofe  articles 
which  are  belt  adapted  for  the  conftitution  of  each  indivi¬ 
dual  ;  and  there  cannot  be  a  better  general  rule  than  to  ad¬ 
here  to  them  as  clofely  as  poffible.  It  may  be  obferved, 
however,  that  people  in,. general,  efpecially  thofe  who  do  not 
labour,  eat  much  more  than  nature  requires;  that  a  little 
abftinence  or  felf-denial  may  often  be  of  ufe,  either  to  pre¬ 
vent  or  to  cure  difeafe*;  and  at  any  rate,  that  none  but 
hard-working  people,  or  thofe  who  are  in  the  very  prime  of 
life,  or  growing  fall,  or  travelling  about,  fhould  eat  more 
than  one  full  meal  each  day. 

18.  Violent  exercife,  fhortly  after  a  meal,  ought  never  to  be  undertaken. 

19.  When  the  body  is  in  a  languid  hate,  all  the  limbs  fhould  be  vigo- 

roufly  ftretched: 

20.  Drink  fhould  never  be  taken  on  an  empty  ftomach  ;  as,  in  that 

ftate,  it  cannot  fall  to  prove  exceedingly  hurtful  by  agitating  the 
nerves.  Galen  fays,  in  the  fecond  Aphorifm,  21,  If  a  hungry 
perfon  drink  wine  before  he  eat,  he  will  fpeedily  be  attacked  with 
i'pafms  and  delirious  fymptoms.  Nor  fhould  wine  be  taken  (ha¬ 
bitually)  after  meals ;  becaufe  it  unnaturally  accelerates  the  di- 
geftion,  propels  the  food  before  it  is  properly  digefted,  and  lays 
the  foundation  of  obflructions  and  putridity. 

2J.  Wine  fhould  never  be  taken  immoderately  ;  and  it  would  be  ad- 
vifable,  as  much  as  poffible,  to  abftain  from  its  ufe,  becaufe  it 
affefits  the  brain  :  hence,  no  perfon  of  a  weak  organization 
fhould  venture  to  drink  it,  unlefs  in  fmall  quantities,  or  di¬ 
luted.  Serapio  remarks,  “  Wine  fills  the  head  with  many  va- 
“  pours.” 

22.  The  bread  fhould  be  of  the  be  ft  quality,  foft,  (not  too  ftale,)  and 

mixed  with  a  fmall  portion  of  fait. 

23.  Cheefe,  and  all  the  artificial  preparations  of  milk,  ought  to  be  avoid¬ 

ed  ;  though  pure  milk,  when  mixed  with  fugar,  may  not  be  deem¬ 
ed  unvvhoiefome  during  the  fummer.  Milk  and  water,  or  whey, 
is  a  falutary  beverage  at  all  feafons. 

24.  Fifh  fhould  be  feldom  eaten,  and  then  they  ought  to  be  tender  and 

well  dreffed,  with  the  addition  of  vinegar,  fpices,  and  other 
fauces. 

25.  Oyffers,  and  all  fhell-fifli,  fhould  be  avoided,  becaufe  they  afford 

only  a  cold,  flow,  and  vifcous  nourifhment.” 

There  are  many  ufeful  hints  in  thefe  Rules,  though  fome  of  them  are  not 
applicable  to  general  ufe,  according  to  the  modern  ftyle  of  living. 

*  After  a  difeafe  is  removed,  if  there  is  much  latitude  and  weaknefs, 
nothing  will  be  found  more  ufeful  than  to  take  a  cruft  of  bread  and  a 
glafs  of  very  old  and  rich  fweet  wine  at  noon.  This  plan  was  ftrongly 
recommended  to  me  by  fome  intelligent  perfons  on  the  Continent,  who 
had  reaped  much  benefit  from  it. 

.As 
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As  to  clothing,  much  muft  depend  oh  fituation  and  cli¬ 
mate  *  ;  but,  on  the  whole*  it  is  generally  found  a  ufeful 
practice  to  wear  woollens  next  the  fkin,  It  is  remarked  in 
many  parts  of  Scotland,  that  fince  the  ufe  of  ilanne.1  Hurts 
has  been  given  up  by  the  lower  orders,  the  rheumatifm, 
and  other  difeafes  formerly  unknown,  have  become  very  fre¬ 
quent,  and  are  daily  increaflng.  In  the  Welt  India  Iflands, 
if  care  be  taken  to  make  the  troops  wear  flannel  fhirts,  they 
are  likely  to  be  exempted  from  various  diforders,  which  other- 
wife  would  probably  have  attacked  them.  Even  the  negroes 
themfelves,  I  underftand,  prefer  flannel  to  cotton  or  linen, 
and  find  it  a  much  more  comfortable  and  ufeful  drefs.  In  re¬ 
gard  to  clothing  fuited  to  the  climate  of  Great  Britain,  there  is 
reafon  to  believe  that  we  ufe  furs  much  feldomer  than  we 
ought  to  do.  Nothing  can  be  more  abfurd  than  to  confider 
the  ufe  of  fur  as  a  mark  of  effeminacy,  and  on  that  account 
to  fuppofe  that  it  is  merely  calculated  for  delicate  women. 
In  the  piercing  cold  to  which  we  are  often  fubjedted,  furs 
might  be  worn  with  much  advantage  by  the  flouted  and 
hardieft  men. 

The  nature  of  the  houfc  where  any  individual  refides,  is  a 
very  important  confideration.  Formerly  they  were  very  ill 
fitted  up,  and  were  what  would  now  be  confidered  extremely 
uncomfortable.  It  was  faid  of  old,  that  no  houfe  was  whole- 
fome  ce  where  -a  dog  could  not  get  in  under  the  door,  or  a 
bird  through  the  window. 39  There  was  then  no  ufe  for  ven- 
tilators.  The  cafe  is  now  much  altered.  The  art  of  finifh- 
ing  houfes  clofely,  and  the  management  of  fuel,  have  been 
brought  to  fuch  perfedtion,  as  greatly  to  exclude  a  free  circu¬ 
lation  of  air,  and  to  overheat  that  which  the  room  contains. 
From  the  great  expenfe  of  building  and  fitting  up  houfes,  alfo, 
the  apartments  in  them  are  in  general  much  fmaljer  and  lefs 
lofty  than  they  ought  to  be.  As  it  is  itnpofiible  to  make  any 
great  alteration  in  thefe  particulars,  more  efpecially  in  the 
metropolis,  and  in  large  towns,  which  contain  fo  large  a  pro¬ 
portion  of  the  population  of  the  kingdom,  the  only  remedies 
are,  to  ventilate  the  houfes  whenever  the  weather  will  admit 
of  it;  and  for  the  inhabitants  of  towns  to  be  as  much  in  the 
open  air,  and  as  frequently  in  the  country  as  eircumftances 
will  permit  f . 

*  S  -e  an  Eifay,  Phllofophical  and  Medical,  by  Dr.  Vaughan,  concern¬ 
ing  Modern  Clothing.  Printed  an*  1792, 

f  It  has  been  remarked,  that  perfons  refiding  in  Scotland  in  fummer,  and 
in  England  in  winter,  generally  enjoy  excellent  health  ;  and  il  'S  believed 
that  nothing  would  tend  more  to  promote  the  health  of  the  citizens  of 
London,  than  an  annual  excurfion  to  the  mountains  of  Wales,  or  the 
highlands  o*  So  land. 
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Tn  regard  to  exercife,  it  cannot  be  too  much  recommended; 
and  as,  from  various  circum  fiances,  perfons  in  large  toyknsy 
and  engaged  in  various  fedentary  occupations,  cannot  take  all 
that  exercife  abroad  that  may  be  necelfary  for  their  health, 
they  ought  as  much  as  poffible  to  accuftom  themfelves  to  be 
walking  about  even  in  their  own  houfe,  inftead  of  fitting  fo 
much  as  is  ufually  the  cafe.  This  rule  is  peculiarly  necelfary 
to  be  attended  to  by  literary  men;  and  though  fuch'  a  pradhce 
does  not  make  up  for  the  want  of  exercife  abroad,  yet  it  cer¬ 
tainly  is  the  heft  fubftitute  for  it. 

But  the  principal  objedf  of  any  extenfive  paper  on  this  fub- 
je£t  ftiould  be,  to  point  out  thofe  habits,  or  minute  particu¬ 
lars,  which  contribute  to  good  health  and  old  age.  We  fre¬ 
quently  fee  perfons  living  luxurioufly,  and  keeping  even  irre¬ 
gular  hours,  without  being  much  troubled  with  difeafe.  It  is 
not  improbable,  were  the  truth  known,  that  this  is  owing  to 
trifling  attentions,  the  refill t  of  obfervation  and  experience, 
which  prove  of  infinite  fervice  to  them,  and  which  might  be 
of  equal  advantage  to  others,  were  they  colledled  by  fome 
public-fpirited  individual,  and  univerfally  difleminated. 

I  believe  there  is  no  habit  that  contributes  more  to  good 
health  and  good  fpirits,  or  rendersa  man  fitter  for  going  through 
a  great  deal  of  bufinefs,  than  that  of  taking  a  fufficient  quan¬ 
tity  of  fieep,  from  fix  to  eight,  and  even  nine  hours,  if  nature 
requires  it.  I  underhand  that  the  late  lord  Mansfield  fre¬ 
quently  inculcated  the  advantages  to  be  derived  from  a  rigid 
adherence  to  fuch  a  fyftem ;  and  it  is  well  known  the  quantity 
of  bufinefs  he  went  through,  and  the  good  health  and  good 
fpirits  he  enjoyed  for  a  great  number  of  years.  To  continue 
long  in  bed  without  fleeping,  is  weakening  and  injurious;  but 
a  perfon  may  take  all  the  repofe  that  nature  requires,  and  will 
have  time  fufficient,  during  the  remainder  of  the  day,  to  go 
through  all  the  necelfary  bufinefs,  and  to  enjoy  all  the  real 
pleafures  of  life. 

It  is  generally  fuppofed,  that  early  riling  is  affo  effiential  to 
good  health  *.  Without  being  an  advocate  for  what  are  called 
falhionable  hours,  which  are  carried  to  fo  prepofierous  an  ex- 
eefs,  converting  night  into  day,  and  day  into  night,  fome  doubts 
may  be  exprefl'ed  regarding  the  propriety  of  carrying  the  op- 
polite  fyftem  to  too  great  a  height.  In  antient  times,  when 
people  depended  almoft  entirely  on  the  fun  for  light,  they 
were  under  the  neceffity  of  rifing  with  that  luminary,  and  of 
going  to  bed  when  it  difappeared.  Hence  a  prejudice  arole 

*  The  old  maxim  was, 

'Early  go  to  bed,  and  early  rife, 

Makes  a  man.  healthy,  wealthy,  wife. 
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in  favour  of  that  pra&ice;  but  the  cafe  is  greatly  altered 
fmce  the  means  of  obtaining  artificial  light  to  fo  great  an  ex¬ 
tent  have  been  difcovered.  I  queftion  much,  whether  the 
morning  air  is  fo  wholefome  as  many  imagine.  The  fun  mull 
neccifarily  extract  from  the  earth,  when  it  firft  appears,  a  va¬ 
riety  of  vapours,  which  ftropg  conflitutions  may  withftand, 
but  which  mull  be  injurious  to  weak  ones:  even  in  large 
towns,  it  is  fome  time  before  the  morning  fogs  are  diffipated. 
On  the  whole,  late  riling  cannot  be  approved  of,  but  very  early 
riling  is  not  probably  fo  effential  for  health  as  is  commonly 
imagined.  ... 

There  is  nothing  that  can  tend  more  to  long  life  than  for  a 
perfon  to  obtain  a  complete  command  of  his  paffions,  and  in. 
particular  to  preferve  his  mind  from  being  ruffled.  Perhaps 
there  is  no  maxim  more  likely  to  promote  good  health,  than 
that  of  paying  a  proper  attention  to  temper ,  temperance ,  and 
Jleep.  By  good  temper,  the  mind  is  preferved  from  difeafe; 
and  by  temperance,  the  body ;  and  both  the  mind  and  the 
body,  when  exhaufted,  are  again  recruited  and  reftored  to  their 
former  (Irength  by  a  fufficient  quantity  of  repofe. 

In  fo  variable  a  climate  as  that  of  the  Britilh  Ides,  it  is  of 
the  utmoft  importance  to  contrive  the  moll  effedtual  means  of 
preventing  various  diforders  ariling  from  checked  perfpiration, 
as  colds,  coughs,  confumptions,  fore  throats,  rheumatifms* 
&c.  by  which  fo  many  thoufands  are  cut  off  every  year.  The 
following  hints  are  the  refult  of  fome  attention  to  that  partf- 
cular  fubje6t. 

1.  It  is  generally  acknowledged  that  the  ufeof  flannel  next 
the  fkin  is  a  great  prefervative  againll  catching  cold,  and  all 
the  diforders  connected  therewith.  This  is  a  point  fo  well 
eftabliflied  that  it  is  unneceffary  to  dwell  upon  it*. 

3.  There  is  not  a  better  mode  of  being  able  to  with  (land 
the  variablenefs  of  our  climate,  than  to  adopt  the  Spanifli 
practice  of  wearing  an  under  waillcoat  made  of  thin  fhamo.y 
leather,  which  tends  to  preferve  the  body  in  an  equal  tempera¬ 
ture.  This  is  particularly  ufeful  when  perfons  are  in  a  weak 
(late  after  indifpolition,  or  are  likely  to  be  alleged  with  rheu¬ 
matic  complaints.  . .  - 

3.  Many  perfons  are  apt  to  be  frequently  attacked  by  com¬ 
plaints  i,n  the  throat,  which  may,  in  general,  be  prevented  by 
attention  to  the  following  circumftances.  It  is  ufual  for  per¬ 
fons  to  make  ufe  of  hot  water  for  (having,  the  confqquence  of 

~  The  principal  objeflionto  wearing  flannel  is  its  tendency  to  excite  too 
great  perforation  in  bed ;  but  this  is  eafi'.y  obviated  by  wearing  a  flannel 
waiftcoat  with  buttons  at  the  fhoulders,  fo  that  it  can  be  taken  off  at  any 
wme  without  inconvenience.  *  ’ 
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which  is,  that  the  glands  of  the  throat  are  much  relaxed,  afid 
very  apt  to  be  adeemed  by  cold.  Tt  has  been  found  by  expe¬ 
rience,  an  excellent  cuftom  to  ufe  cold  inftead  of  hot  water, 
though  the  latter  may  be  employed  in  warming  the  razor, 
which  adds  to  the  comforts  of  {having.  Perfons  apt  to  have 
fore  throats,  if  they  fufpedh  they  have  caught  cold,  fhould,  as 
foon  as  poflible,  gargle  their  throats  with  fpirits,  which  may 
alfo  be  applied  with  much  advantage  to  the  outfide  of  the 
throat. 

4.  Perfons  who  hunt  or  ride  much,  are  greatly  expofed  to 
get  wet,- and  catch  diforders  in  confequence  thereof,  of  which 
multitudes  of  all  ages  have  perifhed.  The  remedy,  however, 
is  a  very  fimple  one.  Whenever  fuch  a  cireumftance  hap¬ 
pens,  particularly  to  any  perfon  not  accuftomed  to  get  wet, 
he  fhould  as  quickly  as  poflible  rubTiis  feet  with  a  towel  dipt 
in  rum  or  any  other  fort  of  fpirits,  the  effe6t  of  which  in  re¬ 
storing  the  animal  heat  of  the  whole  body  is  alinoft  inftanta- 
neous.  This  pradtice,  I  underhand,  has  been  found  of  the 
greateft  fervice  abroad,  and  the  great  Frederick  of  Pruftia  re¬ 
commended  it  ftrongly  to  his  foldiers  to  adopt  it;  though,  in 
general,  they  were  much  more  inclined  to  drink  their  brandy 
than  to  make  this  ufe  of  it. 

The  next  particulars  which  it  may  be  proper  to  advert  to, 
are  the  fkin,  the  teeth,  and  the  eyes. 

It  is  well  known  that  the  health  of  the  individual  depends 
much  upon  the  hate  of  the  fkin,  and  that  good  health  can 
never  be  enjoyed  unlefs  when  it  performs  its  fundlions  pro¬ 
perly.  For  that  purpofe,  it  is  neceiiary  that  it  ihould  be  kept 
In  a  clean  Fate.  The  attention  paid  to  this  fubjedt  by  antient 
lawgivers,  and  founders  of  religious  fyftems,  cannot  be  too 
much  recommended.  They  a&ually  madethe  keeping  the  body 
clean,  by  frequent  wafhing,  part  of  the  faered  duty  of  each 
individual.  The  ufe  of  linen,  and  the  cuftom  of  throwing  off 
the  drefs  of  the  day,  when  going  to  lleep,  (which  is  not  the 
cafe  with  Afiatie,  but  fortunately  is  now  fo  general  with  Euro¬ 
pean  nations,)  renders  bathing  much  lefts  effential,  but  ftill 
the  pradtice  is  too  much  negledfed  in  this  country ;  and  in 
large  towns,  furnifhing  the  people  with  the  means  of  bathing 
commodioufty  ought  to  be  a  part  of  the  general  police*. 

It  is  impoffible  too  ftrongly  to  recommend  an  early  and 
conftant  attention  to  the  teeth.  In  former  times,  when  per¬ 
fons  lived  with  great  {implicit}',  the  teeth  feldom  failed  until 
the  body  was  on  the  verge  of  dillbluiion  ;  but  now,  tt  is  hardly 

*  The  (hewer  baths,  and  wafhing  the  body  with  wet  fponges,  have  been 
found  of  great  ufe  in  various  complaints,  .and  a  great  preservative  againft 
catching  cold. 


to 


An  Ljjhy  on  Longevity .  247 

to  be  credited,  how  few  pay  fuch  attention  to  their  teeth  as 
will  preferve  them  in  any  tolerable  order  for  a  lung  period. 
This  is  the  more  furprifing,  as  a  good  fet  of  teeth  is  fo  orna¬ 
mental,  fo  effential  for  difiinCt  pronunciation,  and  fonecefia- 
ry  for  a  proper  maftication  of  the  food.  In  a  paper  of  this  de¬ 
scription,  it  is  only  poffible  to  touch  upon  this  important  fub- 
jeCt .  It  may  be  proper,  however,  to  obferve  a  common  mif- 
take,  that  tooth -bru dies,  as  they  are  called,  are  intended  for 
rubbing  the  teeth,  whereas  their  proper  bufinefs  is  to  rub  the 
gums,  and  to  excite  a  circulation  there.  It  is  difeafes  in  the 
gums  that  principally  occafion  the  de (hr nation  of  the  teeth, 
and  preferring  the  one  in  good  order  materially  contributes  to 
the  fafety  of  the  other*. 

The  little  attention  that  is  fhown  to  the  prefervation  of  the 
eyes,  is  fully  as  blameable  as  the  negligence  above  alluded  to 
in  regard  to  the  teeth.  Any  imperfection  in  the  fight  is  fuch  a 
calamity,  that  every  perfon  of  common  prudence  would  cer-> 
tainly  with  to  prevent  it  by  every  poffible  means  ;  and  there  is 
certainly  no  mode  more  likely  to  be  effectual,  than  that  of 
bathing  them  night  and  morning  in  a  bafon  of  cold  water, 
and  opening  the  eyes  in  the  water.  Any  diforder  that  attacks 
the  eye  itl’elf,  from  the  pain  and  uneafinefs  which  it  occafions, 
111  u ft  be  attended  to.  But  the  eye-lids' become  often  difeafed 
and  ulcerated  ;  and  though  there  are  various  ointments  which 
would  cure  this  diforder  at  the  commencement,  yet,  as  it  is 
not  very  bad  or  troublefome,  people  are  too  apt  to  put  it  off 
from  time  to  time,  until  the  eye  itfglf  is  affected,  and  a  cure 
becomes  hardly  practicable. 

It  is  imagined  by  fome,  that  taking  of  fnuff  is  a  ufeful  prac¬ 
tice  in  preventing  diforders  in  the  head,  and  in  the  eyes  in 
particular  5  and  in  the  lift  fubjoined  of  the  In-penfioners  in 
Greenwich  Hofpital  who  have  exceeded  the  age  of  bo  years, 
a  very  large  proportion  ufe  tobacco  in  fome  lhape  or  other. 
The  taking  of  fnuff  is  certainly  refrefliing,  and  loaded  as  it  is 
with  a  heavy  tax,  it  ftill  is  a  cheap  luxury  for  the  poor;  and 
the  evidence  from  Greenwich  Hofpital  lufficiently  proves,  that 
the  ufe  of  fnuff  and  tobacco,  though  not  to  be  univerfally  re¬ 
commended,  yet  is  not  incompatible  with  long  life. 

In  a  book  publithed  on  the  fubjeCl  of  longevity^,  fome  cir- 
cumftances  are  occafionally  mentioned  regarding  the  food  and 
habits  of  perfons  who  lived  to  a  great  age.  Among  thefe, 
the  following feem  to  be  the  beft entitled  to  notice;  “  1.  John 

*  Some  people  have  their  teeth  fo  regular  and  well  fet,  that  little  atten¬ 
tion  is  neceffary;  but  wherever  there  is  any  irregularity,  nothing  but  the 
greateft  care,  and  the  ikill  of  an  able  dentift,  can  preferve  them  long. 

f  %  Mr.  James  Eafton,  of  Salifbury,  printed  in  8vo.  an.  *790- 
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Hnfley,  of  Sydenham,  in  Kent,  who  lived  to  be  n 6.  Fo t 
above  50  years  his  breakfaft  was  halm  tea  fweetened  with 
honey,  and  pudding  for  dinner,  by  the  ufe  of  which  he  ac¬ 
quired  long  and  regular  health.  2.  Judith  Bannifter,  aged 
108.  She  lived  upon  bifcuit  and  apples,  with  milk  and  water.* 
the  lad  60  years  of  her  life.  3.  John  Riva,  of  Venice,  aged 
II 6,  always  chewed  citron-bark.  4.  Elizabeth  Macpherion, 
ot  the  county  of  Caithnefs,  aged  116.  Her  diet  was  butter¬ 
milk  and  greens.  5.  Francis  Confit,  of  Burythorpe,  near 
Malton,  Yorkfhire,  aged  150,  occafionally  ate  a  raw  new-laid 
egg.  6.  Fluellyn  Price,  of  Glamorgan,  aged  108.  Herb  teas 
were  his  breakfaft,  meat  plainly  drefled  his  dinner,  and  inftead 
of  a  fupper  he  refrefhed  himfelf  with  a  pipe  of  tobacco.  7. 
Val.  Cateby,  of  Prefton,  near  Hull,  aged  116.  His  diet  for  the 
laft  twenty  years  was  milk  and  bifcuit.  8.  Edward  Drinker, 
of  Philadelphia,  aged  103.  He  lived  on  very  folid  food,  drank 
tea  in  the  afternoon,'  but  ate  no  fupper.  9.  Lewis  Morgan, 
of  Radnorfhire,  aged  ioi.  He  lived  chiefly  on  vegetable  dietj 
and  drank  frequently  of  the  famous  rock  water  of  Llandrindod; 
10.  Mr.  Smith,  of  Montgomeryfhire,  aged  103.  He  wa& 
never  known  to  drink  any  thing  but  buttermilk.  11.  Willi¬ 
am  Riddle,  of  Selkirk,  in  Scotland,  aged  116.  For  the  lafb 
two  years  of  his  life,  his  chief  fubfiftence  was  a  little  bread 
infufed  in  fpirits  and  ale.  12.  Honourable  Mrs.  Watkins,  of 
Glamorganibire,  aged  no.  For  the  laft  30  years  flie  fub- 
fifted  entiely  on  potatoes.  13.  Rebecca  Jofeph,  of  Mon- 
mouthlhire,  aged  ico.  Her  chief  fubfiftence,  for  the  laft  twro 
years  of  her  life,  was  brown  fugar  and  cold  water.  14.  Charles 
Macklin,  Efq.  of  London,  aged  107.  For  the  laft  40  years 
of  his  life,  his  principal  beverage  was  white  wine  and  water, 
made  pretty  fweet;  and  after  he  had  loft  his  teeth,  his  food 
principally  confifted  of  fifh,  eggs,  puddings,  and  fpoon-meat. 
Having  been  attacked  by  a  fcvere  fit  of  the  rheumatifm,  he 
difcontinued  the  ufe  of  (fleets,  and  flept  in  blankets.  He  ufed 
to  be  frequently  rubbed  all  over  with  warm  brandy  or  gin, 
(which  feems  to  be  a  good  practice  for  aged  people,)  and  occa¬ 
fionally  fteened  his  feet  in  warm  water.  It  was  his  cuftom 
not  to  fleep  on  a  feather  bed.  but  on  a  mattrefs,  on  a  couch 
without  curtains,  placed  in  the  centre  of  the  room,  upon  which 
he  repofed  whenever  he  found  himfelf  fleepy.  Inftead  of  at¬ 
tending  to  regularity,  he  obferved  the  dictates  of  nature,  ate 
when  hungry,  drank  when  thirily,  and  flept  when  nature 
leemed  to  require  repofe. 

Among  practices  which  might  he  of  fervice  to  aged  peo¬ 
ple,  J  fhould  imagine  that  rubbing  the  body  with  oil  would  be 
particularly  ufeful.  It  might  tend  to  preferve  the  (kin  in  a 
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fpft  and  healthy  hate,  and  to  furnifh  the  body  with  that 
undtuous  matter,  which  very  old  people  feldom  have  to  the 
extent  that  is  neceffary ;  and  hence  thofe  wrinkles  which  are 
fo  peculiar  a  charadleriltic  of  old  age. 

I  am  alfo  perfuaded,  that  in  regard  to  various  diforders, 
particularly  thofe  with  which  the  aged  are  apt  to  be  afflidled, 
a  great  fource  of  benefit  (till  remains  to  be  explored,  in  the 
practice  of  electricity,  by  the  ufe  of  which,  not  through  the 
medium  of  violent  (hocks,  but  by  gradually-ditfufing  that  im¬ 
portant  fluid  throughout  the  whole  frame,  the  body  is  re¬ 
animated  with  frefh  vigour,  and  rendered  fitter  to  go  through 
its  various  functions  with  renewed  fpirit  and  ftrength. 

There  is  certainly  nothing  that  would  tend  more  to  pre- 
ferve  health  and  longevity,  than  improvements  in  the  medi¬ 
cal  art,  which,  though  it  has  made  confiderahle  progrefs  in 
fome  particular  departments,  yet  continues  deficient  in  many 
others.  When  it  is  confidered  the  number  of  able  men  who 
'are  employed  in  the  medical  profeffion,  the  importance  of 
the  objeCts  to  which  their  attention  is  directed,  and  the  mul¬ 
titude  of  cafes  which  are  daily  and  even  hourly  coming  un¬ 
der  their  review,  one  would  think  that  hardly  a  circumfiance 
could  poffibly  happen  that  might  not  be  forefeen  and  guarded 
againft.  Perhaps  one  mode  of  improving  the  art  would  be, 
requiring  all  phyficians  to  communicate  to  the  College  an  ac¬ 
count  of  any  cafe  that  feemed  to  throw  light  upon  the  mode 
of  curing  any  particular  difeafe.  Honorary  premiums  might 
be  given  to  thofe  who  make  any  ufeful  difcovery ;  and  it  is 
to  be  hoped  that  the  munificence  of  Parliament  to  Dr.  Jen- 
ner  will  {how  what  may  be  expeded  by  medical  men  who 
make  any  improvement  of  real  and  effential  importance. 

I  fli all  conclude  with  obferving,  that  man  has  been  com¬ 
pared,  and  with  fome  truth,  to  a  machine;  but  he  ought 
not  to  be  confidered  as  a  machine  that  wears  out  by  mere 
ufe,  without  the  poffibility  of  being  repaired;  but  like  one 
whofe  movements  may  be  improved,  whofe  wheels,  after 
being  difordered,  may  be  again  put  into  their  former,  and 
perhaps  even  an  improved  hate,  and  whofe  frame  may  be 
long  preferved  by  care,  by  attention,  and  by  the  ingenuity 
and  exertions  of  fkilful  artifts. 

No.  III. 

On  the  Longevity  of  the  Venfioners  in  Greenwich  Hofpital. 

Being  convinced  that  much  light  would  be  thrown  on  the 
fubjedts  of  health  and  longevity,  were  accurate  returns  made 
from  hofpitals  and  other  public  inftitutions,  of  the  diet,  age, 
,  '  ?  '  K  4  and 
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and  other  particulars  regarding  the  perfons  who  refided  ih 
them,  i  was  thence  led  to  apply  to  Greenwich  and  Chellea 
Holpitals  for  fuch  information  ;  and  it  is  with  much  pleafure 
that  I  fubjoin  the  following  important  fa6ls  with  regard  to 
Greenwich  Hofpital,  which  Dr.  Robertfon,  at  the  delire  of 
the  refpe£table  Maffer  of  that  mod  excellent  inftitution, 
(lord  vifcount  Hood,)  tranfmitted  to  me. 

»  fhall  infert  the  Tables  as  prepared  by  Dr.  Robertfon,  and 
fliall  offer  fuch  observations  as  may  occur  on  the  relults  to  be 
drawn  from  each  of  them  refpe<Stively. 

Observations  on  the  annexed  Table. 

Do£lor  Jamefon,  of  Bloomfbury-  place,  has  made  the  fol¬ 
lowing  remarks  on  the  Table  : 

f4  Dr.  Robertfon  certainly  deferves  much  praife  for  his  at¬ 
tention  in  tranfmitting  fo  particular  a  ftatement  of  the  longe¬ 
vity  of  Greenwich  Hofpital ;  and  if  fomething  Similar  could 
be  procured  from  other  public  inditutions  in  Great  Britain 
and  Ireland,  it  would  not  be  difficult  to  form  an  arrangement 
of  fa  his,  that  would  afford  important  conclufions  concerning 
the  lives  of  mankind. 

44  The  Table  communicated  by  Dr.  Robertfon  favours  an 
opinion,  that  the  watery  element  is  not  unfriendly  to  the 
human  frame,  efpeeially  when  it  is  aided  in  advanced  life  by 
the  comforts  of  Greenwich  Hofpital. 

44  The  liff  of  ninety-fix  men  in  that  Hofpital  ftill  alive,  in 
extreme  old  age,  is  uncommonly  great;  and  it  appears  from 
the  table,  that  there  is  one  man  living  above  a  hundred  years 
old,  and  13  above  90  years  of  age. 

44  That  the  greateff  number  are  natives  of  Scotland,  and 
a  large  proportion  from  Ireland. 

44  That  one  half  belonged  to  aged  families,  many  of 
whom  had  both  parents  very  old. 

44  That  more  than  two  thirds  had  been  upwards  of  20 
years  in  the  king’s  fervice,  and  in  various  climates; 

44  That  thev  were  almolt  all  married,  and  four  of  them 
after  80  years  of  age. 

44  That  they  aim  oft  all  ufed  tobacco,  and  moft  of  them 
acknowledged  the  habit  of  drinking  freely. 

44  That  the  parts  of  the  human  body  which  had  moft  gene¬ 
rally  failed,  were  the  teeth.  Some  of  them  had  no  teeth  for 
30  years,  and  14  only  had  good  teeth. 

44  That  the  organ  of  vifion  was  impaired  in  about  one  half, 
and  the  organ  of  bearing  in  about  a  fifth  part  of  them.” 

As  Dr.  Robertfon  propofes  publifhing  a  new  edition  of  his 
interefting  work  on  the  Difeafes  incident  to  Seamen,  it  was 
4  unneceffary 
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Age. 

Homes  of  Penfioners 

upwards  of  80  Years 
of  Age. 

80 

Thomas  Kindred. 

80 

William  Lee. 

81 

William  Gammon. 

82 

Thomas  Griffey. 

82 

John  Mager. 

82 

John  Biggs. 

84 

John  Wellers. 

84 

William  Smith. 

Robert  Padgett. 

85 

Thomas  Fowler. 

86 

Will.  Rowelington. 

94 

John  Garvis. 

82 

John  Beaves. 

90 

Owen  Murrey. 

86 

Henry  Hill. 

83 

James  Hillhoufe. 

84 

Robert  Griffiths. 

80 

Ftancis  Hopkins. 

80 

j  Ifaac  Smith. 

82 

John  Harford. 

80 

Thomas  Griffiths; 

83 

Nath.  Al’Nichols. 

80 

William  Jeffrey. 

81 

John  Web. 

81 

William  Durdon. 

81 

Charles  Mathews. 

80 

John  Plant. 

82 

Stephen  Haffer. 

81 

James  Godler. 

90 

Thomas  Hacken. 

88 

Tub  Hunter. 

80 

Henry  Richards. 

80 

James  Dempfy. 

8or 

Alexander  Cooper. 

80 

Emmanuel  Caryrefs. 

80 

William  Anderfon. 

80 

George  Weneman. 

83 

David  Smith. 

*5 

Robert  Martin. 

82 

Edward  Smith. 

80 

John  Keith. 

84 

Henry  Pike. 

8  7 

John  Haddon. 

% 

Jofeph  Bulger. 

80 

James  Riley. 

80 

John  Rogers. 

83 

John  Hagard.j 

94  | 

Paul  Blank, 

Where  fuel  Perfons  were  horn ,  and  educated, 

i 

Born  at  Dublin,  in  Ireland,  and  educated. 

Born  in  St.  James’s  London,  and  educated. 

Born  in  London,  and  educated. 

Born  at  Bifhopgate,  London,  and  educated. 

Born  at  Wells,  in  Somerfetfhire,  and  educated. 
Born  at  St.  Martin,  London,  and  educated. 

Born  in  London,  and  educated. 

Born  at  Stepney,  and  educated. 

Born  at  Hammerfmith,  Middlefex,  and  educated. 
Born  at  Walthamftow,  in  Efifex,  and  educated.  ' 
Born  at  Alderfgate,  London,  and  educated. 

Born  at  Kidderminfter,  in  Worcefterfhire,  and  educated. 
Born  at  Colton,  in  Devonfhire,  and  educated. 

Born  at  Tyrone,  in  Ireland,  and  educated. 

Born  at  Bromley,  in  Surry,  and  educated. 

Born  at  Air,  in  Scotland,  and  educated. 

Born  at  St.  George’s  in  the  Eaft,  and  educated. 
Born  at  Gloucefter,  in  America,  and  educated. 

Born  at  Whitehaven,  in  Cumberland,  and  educated. 
Born  at  Stokedameral,  in  Devonfhire,  and  educated. 

Born  at  Swanfea,  in  Wales,  and  educated. 

Born  at  Kilponar,  in  the  Highlands,  and  educated. 
Born  at  Stepney,  and  educated. 

Born  at  Exeter,  and  educated. 

Born  in  Devonfhire  and  educated. 

Born  in  Fifefhire,  in  Scotland  ;  and  educated. 

Born  at  Harrow,  educated  at  Greenwich  School. 

Born  at  Greenwich,  educated  at  Greenwich  School. 

Born  at  Stepney,  and  educated. 

Born  at  the  Ifle  of  Wight,  and  educated. 

Born  in  Dublin,  and  educated. 

Born  at  Philadelphia,  and  educated 
Born  in  Stafford,  but  educated  in  Waterford,  Ireland. 
Born  at  Swanfea,  in  Wales,  and  educated. 

Born  at  Chatham,  and  educated. 

Born  at  Gatton  Heights  Swedland,  and  educated. 

Born  at  Dublin,  educated  at  York. 

Born  at  Fernel  Angus,  N.  B.  and  educated. 

Born  at  Buckland,  in  Somerfetfhire,  and  educated. 
Born  at  Galway,  in  Ireland,  and  educated. 

Born  at  Air,  in  Scotland,  and  educated. 

Born  at  St.  Paul’s  Church-yard,  and  educated. 

Born  in  South  America,  and  educated. 

Born  in  Ireland,  and  educated. 

Born  in  the  fouth  of  Ireland,  and  educated. 

Born  at  Blandford  in  Dorfetfhire,  and  educated. 
Born  at  Dorchefter,  and  educated. 

Born  at  New  York,  and  educated. 


If  their  Families  were 
long  lived. 

Grandfather  94.. 
Not  remarkable. 
Not  remarkable. 
Not  remarkable. 
Grandfather  92. 
Grandf.  90.  Father  78. 
Grandfa.  97.  Unc.  9S. 
Not  remarkable. 

Not  remarkable. 

Not  remarkable. 

Not  remarkable. 

Uncle.  93. 
Grandfather  99. 

{Grandfather  130.  J 
Father  -  ico.  J 
Father  90. 
Mother  85. 

Not  remarkable. 

Not  remarkable. 

Not  remarkable. 
Grandmother  102. 
Father  88. 

Not  remarkable. 
Not  remarkable. 
Grandfather  80. 

Mother  85. 
Grandfather  too. 

His  Uncle  86. 

Not  remarkable. 


I 


Not  remarkable. 
Grandf.  &  mo  ea .( 
upwards  of  100.  ^ 

Father  100.  Aunt  124 

Doer,  not  know. 
Not  iremarkable. 
Grandfather  107. 
Mother  84. 
Father! 01.  Mo.  100. 
r  Grandmother  105.  ? 
t  Grandfather  ic8.  $ 
Grandfather  103. 

Not  remarkable. 
Grand-Uncle  109. 
Not  remarkable. 
Aunt  JO  r.  Uncle  99 
Grandfather  105. 

Father  90. 

Not  remarkable. 
Grandfather  98. 
Not  remarkable. 

Father  99.  Mo*  105 


How  long 
n  King's 
Service, 

3  2  years. 

20  years. 
30  years. 

21  years. 
36  years. 
34  years. 
30  years. 
3  years. 

7  years. 
21  years. 
$6  years. 
20  years. 

26  years. 

40  years. 

27  years. 
20  years. 
30  years, 
i  8  years. 
20  years. 

28  years. 

27  years. 
32  years. 

1 5  years. 
48  years. 

23  years, 
50  years. 

20  years. 

24  years. 

21  years. 
30  years. 

1 1  years. 

32  years. 

22  years. 
32  years. 

12  years. 
22  years. 

25  years. 

1 4  years. 
30  years. 

1 2  years. 

1 1  years. 
24  years. 
48  years. 
20  years. 
30  years, 
i 4  years. 

16  years. 


63  years. 


Whether  they  lived 
in  cold  or  warm 
Climates. 

Moftly  cold. 
Moftly  warm. 
Moftly  warm. 
Moftly  cold, 
Moflly  cold. 
Moftly  warm. 
Moftly  warm. 
Moderate. 
Moderate. 
Moftly  cold. 
Moftly  warm. 

Moderate. 
Moftly  warm. 

Moftly  warm. 

Moftly  warm. 
Moftly  warm. 
Moftly  warm. 
Moftly  warm. 
Moftly  warm. 
Moderate. 
Moderate. 
Moftly  warm. 
Moftly  warm. 
Moftly  warm. 
Moderate. 
Moderate. 
Moderate. 

Moftly  warm. 

Moftly  cold. 

Moftly  cold. 

Moftly  warm. 

Moftly  warm. 
Moftly  warm. 
Moftly  warm. 
Moftly  cold. 
Moderate. 

Moftly  warm. 

Moderate. 
Moftly  warm. 
Moderate. 
Moderate. 
Moftly  warm. 
Moftly  warm. 

Moderate. 
Moftly  warm. 
Moderate. 
Moderate. 

Moftly  warm. 


If  e  ver  married. 


52  years. 

20  years. 

35  years. 

50  years. 

Never  married. 

9  months  married 
3 3  years. 

30  years. 

40  years. 
Never  married. 

20  years. 

40  years. 

35'  y^. 
i(5  years. 

Upwards  of  30  years 
About  17  years. 
Never. 

Never. 

45  years. 

3  years. 
Never. 

6  years. 

32  years. 

30  years. 

12  years. 

5  2  years. 

36  years. 

49  years. 

22  years. 

1 1  years. 

50  years. 

Never  married. 

40  years. 
Never  married. 
36  years. 

7  years. 

30  years. 

20  years. 

30  years. 

60  years. 

39  years. 

40  years. 
Never  married. 

40  years. 
Never  married. 
50  years. 

49  years. 

42  years. 


If  in  the.  habit 
of  drinking 
feely. 

Freely. 

Freely. 

Freelv. 

Freely. 

Moderate. 

Moderate. 

Freely. 

Freely. 

Freely. 

Moderate. 

Freely. 

Moderate. 

Freely. 

Freely. 

Freely. 

Moderate. 

Moderate. 

Moderate. 

Moderate. 

Moderate. 

Freely. 
Moderate. 
Moderate. 
Moderate. 
Moderate. 
Moderate. 
Very  moderate. 

Very  moderate. 

Moderate. 

Moderate. 

Freely. 

Very  freely. 
Moderate. 
Moderate. 
Moderate. 
Moderate. 

Very  freely. 

Freely. 

Moderate. 

Moderate. 

Moderate. 

Moderate. 

Moderate. 

Moderate. 

Freely. 

Freely 

Freely. 

Freely. 


If  in  the  habit  of 
vfing  Tobacco 
freely. 

Chews  freely. 
Chews  freely. 
Chews  freely. 
Chews  freely. 
Not  any. 
Chews  moderate. 
Chews  freely. 
Chews  freely. 
Snuffs  freely. 
Not  any. 
Chews  freely. 
Snuffs  freely. 
Not  any. 

Chews  freely. 

Not  any. 

Very  freely. 
Chews  freely. 
Chews  freely. 
Never  ufed  any. 
Chews  freely. 
Moderate. 

Not  any. 
Chews  freely. 
Chews  freely. 

Not  any. 

Not  any. 

Not  any. 

Not  any. 

Not  any. 

Chews  moderate. 

Chews  &  fnuffs.  7 
very  freely.  5 
Chews  freely. 

Not  any. 

Not  any. 

Not  any. 
Chews  freely. 

Chews  freely. 

Not  any. 

Not  any. 

Chews  very  freely. 
Chews  moderate. 
Very  moderate; 
Chews  freely. 
Chews  freely. 
Chews  freely. 
Chews  freely. 
Chews  freely. 

$  Very  freely  from  ? 
c  10  years  old.  S 


The  (late  of  their  Organs,  and  Mental 

Faculties. 

# 

Very  dim-fighted.  Very  infirm. 
Not  fenfible. 

Eye-fight  good. 

Eye-fight  good. 

Eye-fight  very  good.  Very  infirm. 
Very  good. 

Rather  dim-fighted.  Very  infirm. 
Very  good. 

Very  good. 

Very  dim-fighted.  Otherwife  good. 
Very  good. 

Very  dim-fighted.  Very  infirm. 
Very  hard  of  hearing. 

(Very  dim-fighted.  Otherwife  very  7 
good.  J 

Very  good. 

Rather  dim-fighted. 

Veryr  dim-fighted  and  deaf. 

Very  good. 

Dim-fighted.  Otherwife  very  good. 
Good 

Very  good. 

Palfied  upwards  of  20  years. 

Very  good. 

Very  deaf.  Otherwife  good. 
Rather  dim-figffed,  rather  deaf. 
Dim-fighted. 

Very  deaf. 

f  Rather  dim-fighted.  Otherwife  1 
X  very  good.  j 

Dim-fighted.  Otherwife  very  good. 

Dim-fighted,  and  deaf. 


Sight-ftrong.  Apppetite  good. 

Rather  deaf. 

Rather  dimfighted. 

Very  good. 

Very  good. 

Blind.  Otherwife  very  good. 

Very  good. 

Very  good. 

Very  good. 

Very  good. 

Sight  dim.  Otherwife  good. 
Pretty  good. 

.  Very  good. 

Pretty  good. 

Sight  dim.  Otherwife  good. 
Sight  dim.  Otherwife  pretty  good. 
Sight  dim.  Good  appetite. 

Very  good. 


The  fla'e  of  their 
I'e^ih. 

Bad  Teeth. 

Bad  Teeth. 

Bad  Teeth. 

Bad  Teeth. 

Good  Teeth. 

Bad  Teeth. 

Bad  Teeth. 

Bad  Teeth. 
Middling  Teeth, 
Very  bad  Teeth. 

Good  Teeth. 

Not  a  Tooth  left. 
Middling  Teeth. 

Bad  Teeth. 

Middling  Teeth. 

Not  one  left. 

Bad  Teeth. 

Bad  Teeth. 

Very  bad  Teeth. 
Very  bad  Teeth. 

No  I  eeth  thete  20  years. 
Bad  Teeth. 

Bad  Teeth. 

Bad  Teeth. 
Middling  Teeth. 
Middling  Teeth. 

Bad  Teeth. 

Very  bad  Teeth. 

Bad  Teeth. 

Middling  Teeth. 

Very  bad  Teeth. 

Bad  Teeth. 

Very  bad  Teeth. 

Not  a  Tooth  left. 

Bad  Teeth. 
Middling  Teeth. 

Very  bad  Teeth. 

Bad  Teeth. 

Very  bad  Teeth. 

Bad  Teeth. 

Bad  Teeth. 

Bad  Teeth. 

Bad  Teeth. 

Bad  Teeth. 

Pretty  good. 

Not  one  left. 

Not  one  left. 
fNot  a  Tooth  thefe 
[  20  years  laftpaft.  j 


[ 


AS‘-  \ 

Names  of  Penf  oners 

ipwards  of  80  Years 

of  Nge. 

86 

George  Forbes. 

B5 

Richard  Olaflon. 

S.i 

Peter  Eager. 

82 

Edward  Collins. 

82 

George  Diffiny. 

s::3 

Wiliam  W  ight, 

92 

Edward  skinner. 

98 

Daniel  M  Neal. 

82 

feifre)  Moore. 

a 

Nathaniel  Chapman. 

81 

Robert  Hannaway. 

102 

Juhn  Moore. 

9l 

Daniel  Coughlan, 

89 

John  Hutchins. 

95 

John  Jackfon. 

83 

John  Blackwell. 

90 

John  M‘Pearfon. 

9  f 

Thomas  Lanfdown 

bo 

James  Archer. 

85 

Adam  Malcum. 

84 

Thomas  Vaughan. 

80 

J  jhn  Carbery. 

8l. 

Ifaac  Rutter. 

81 

James  Patch. 

84 

William  Linnel. 

84 

John  Gullam. 

86 

Peter  Richardfon. 

;  87 

James  Dawfon. 

*7 

Francis  Knight. 

87 

Richard  Maddox. 

8-6 

Thomas  Cooper. 

90 

John  Bradley. 

94 

Alexander  Forbes. 

95 

]ohn  Welch. 

95 

Robert  Caldwell. 

9-5 

John  Cummings. 

.  82 

Robert  Pottle. 

89 

George  Taylor. 

85 

Robert  Toms. 

81 

John  Shuter. 

83 

John  Coverdale. 

86 

John  Lloyd. 

83 

William  Hunter. 

87 

Frederick  Huffey. 

81 

William  Brown. 

81 

john  Decamp. 

80 

Edward  Fergufon. 

80 

John  Writt. 

Where  fuch  Perfons  were  lorn  and  educated . 

Born  and  edurated  at  Aberdeen,  North  Britain. 
Born  at  Norway.  No  education. 

Cumberland,  but  removed  to  Ireland  in  his  infancy. 

Born  and  educated  at  Barking,  Effex. 

Born  and  educated  Chifwick,  Middleiex. 

Born  and  educated  at  Biiftol. 

Born  and  educated  at  Dartfurd,  Kent. 

Born  at  Campbelton,  Argylefbire,  N.  B.  and  educated 
Born  at  Buntingford,  in  Hertfordihire,  and  educated. 
Born  at  Taunton  in  Somerfet,  and  educated. 

Born  at  Edinburgh,  and  educated. 

Born  at  Caftlelions,  in  Cork,  Ireland,  and  educated. 

B  rn  in  Cork,  in  Ireland,  and  educated. 

Born  at  Whitby,  in  Yoikilure,  and  educated. 
Born  at  Aberdeen,  in  Scotland,  and  educated. 
Born  at  Clare,  in  Ireland,  and  educated. 

Born  at  Strontion,  in  Argykfhire,  and  educated. 
Born  in  Leadenhall  llreet,  London,  and  educated. 
Born  at  St.  Albans,  Hertfordthire,  and  educated. 
Born  at  Liberton,  in  Mid-Lo  hian,  and  educated. 
Born  at  Barking,  in  Effex*  and  educated. 

Born  at  Rotherhitne,  in  Surrey,  and  educated. 
Born  in  Whitechapel,  London,  and  educaied. 
Born  at  Whitby  in  Yorkfhire,  and  educated. 
Born  at  Cork  iri  Ireland,  and  educated. 

Born  in  South  Wale?,  and  educated. 

Born  at  Inverefk,  Mid  lothian,  N.  B.  and  educated 
Burn  Rotherhithe  in  Surrey,  and  educated. 

Born  at  London,  and  educated. 

Born  at  Dublin  in  Ireland,  and  educated. 

Born  at  Leith  in  Scotland,  and  educated. 

Born  in  the  North  of  Ireland,  and  educated. 
Burn  in  Aberdeen  in  Scotland,  and  educ  ted. 
Born  at  Dalkeith  in  Scotland,  and  educated* 
Born  at  Leith  in  Scotland-,  and  educated. 

Burn  at  Limerick  in  Ireland,  and  educated. 

Born  at  Newfoundland,  and  educated. 

Born  at  Glafgow  in  Scotland,  and  educated. 
Born  at  Winchefter  in  Ham  p/hi  re,  a:  d  educated. 
Born  in  London,  and  edi  ca  ed. 

Born  in  Robinhood  Bay,  and  educated. 

Born  in  Harfo  dwell,  South  Wale?,  and  educated. 

• 

Born  at  Antrim  in  Ircdand,  and  educated. 

Born  at  Afhburton  in  Devonfhire,  and  educated. 
Bom  at  Somerfet  in  Somerfttfhire,  and  educated. 
Boro  in  France,  and  educated. 

Born  in  London,  and  educated. 

Born  at  pundee  in  Scotland,  and  educated. 


If  th  ir  Faml'es  were 


ir’sj 


long  li  ved. 

Not  remarkable. 

'  Not  remarkable 
,  Father  4.  fat  he 
l  uncle  102. 

Nut  remaikab'e. 

Not  remarkable. 
Father  ro  ,  —  m  >.  go 
Father  04. 

N  t  l'cnra.  kab’.e. 

Cannot  tel’, 

Not  remarkable. 
Gran  fat  her  104, 
Grandmother  109. 
j  Grandfather  14. 

I  Father  105. 

Not  lemarkable. 
Grandmother  ic^. 

Father  100. 
Grandmother  105. 
Not  remarkable. 
Not  remarkable. 
Not  remarkable. 
Not  remarkable. 
Not  remarkable. 
Not  remarkab'e. 
Not  remarkable*  • 
Not  remarkable. 
Not  remarkable. 

{Father  eoi. 
Grandfather  ic6. 
Grandmother  102 
Mother  98. 
Grandfather  110. 
Not  remarkable. 
Not  remarkable. 
Not  remarkable. 
Not  remarkable. 
Not  remarkable. 
Not  remarkable. 
Nut  remarkable. 
Not  remarkable. 
Grandmother  ij8. 
Not  remarkable. 
Not  remarkab  e. 
Not  remarkable. 
Not  remarkable. 

Not  remarkable. 

Not  remarkable. 
Not  remarkable. 

N  ot  re mar k able, 
Grand  Uncle  05. 
Nut  remarkable. 

C  Grandfather^:  co.  / 
l  Grandmother  gg.  j 


How  long' 
in  K  tig's 
Service - 

r8  years. 
32  years. 

14  yea  s. 

36  years. 

2  0  years, 
ro  years. 

2  c  years 

37  years. 

1  6  years. 

15  years. 

21  years. 

3  1  years. 

3  0  years 

2  ?  years  . 
9  years. 

1 6  years. 

2 2  years. 
14  years. 

1  2  years. 
14  years. 
1 4  years 
14  years. 

2  1  years, 
8  years, 
32  years, 

20  years 

22  years 
1  8  years, 
1  7  years 
60  years 
24  years 
24  years, 
42  years, 
29  years 
14  years. 
2. 3  years 

24  years 

3  3  year-.. 
32  years. 
1  4  years. 
18  yea  s, 

t'7  years. 

3  0  years. 
20  yoars. 
1  3  years. 

25  years. 
50  years, 

52  years. 


Whether  they  lived 

If  m  He  habit 

If  in  th  '  hal'd  of 

in  cold  or  warm 

t  r  •  _  ? 

of  dr 'viking 

ufing  Tobacco 

Climates, 

lj  ever  married. 

f felly. 

freely. 

Warm. 

20  years. 

Freely. 

Snuffs  freely. 

Cold. 

60  years. 

Mcderat  c 

Never  tiled  tobacco. 

Warm. 

50  years. 

Very  little. 

Chews  freely. 

Cold. 

40  years. 

Very  freely. 

j  * 

Chews  freely. 

Both. 

30  years. 

Freely. 

Chews  freely. 

Warm, 

24  years. 

Freely. 

Smokes  fredy. 

Cold. 

a  3  years. 

Moderate. 

Chews  freely. 

Co  id. 

22  years. 

Moderate. 

Chews  freelyo 

Cold, 

22  years. 

Very  little. 

Never  ufed  any*. 

Warm. 

2  years. 

Moderate* 

Snuffs  freely. 

Moftly  warm. 

49  years. 

Moderate. 

Snuffs  freely. 

Moflly  cold. 

60  years. 

Pretty  freely. 

Chews  freely. 

Moflly  warm. 

40  yea's. 

Moderate. 

Snuffs  freely. 

Moftly  warm. 

4  5  vea-s. 

Moderate, 

Chews  freely. 

Moflly  cold. 

30  years. 

Freely. 

Smokes  f ree’y. 

Both. 

Coyeais. 

Freely, 

Snuffs  fr  ely. 

Moflly  warm. 

22  years. 

Freely. 

Smokes  freely*. 

Moftly  warm. 

22  years. 

Freely. 

Chews  freely* 

Mollly  warm. 

14  years. 

Freely. 

Chews  freely. 

Moflly  warm. 

19  years. 

Moderate. 

Chews  freely. 

Moftly  warm. 

34  years. 

Freely. 

Chews  freely. 

Moft  y»  warm. 

14  years. 

E  reely. 

Cnews  freely. 

Moftly  warm. 

40  years. 

Freely. 

Smokes  freely. 

Moderate. 

30  years. 

Freely. 

Chews  freely. 

Moftly  warm. 

20  years. 

Freely'. 

Chews  freely. 

Moftly  warm. 

20  years. 

Freely. 

Chews  freely. 

Moderate. 

Never  married. 

Freely. 

Chews  freely'. 

Moftly  warm. 

40  years.  - 

Moderate. 

Chews  'reely. 

Moftly  warm. 

6o  years. 

Freely. 

Chews  freely. 

Moftly  warm. 

bo  years. 

Moderate. 

Snuffs  freely. 

Moltly  warm. 

1 1  years. 

Very  little. 

Chews  freely. 

Moftly  wa  rn, 

Never  married. 

Moderate. 

Chews  freely. 

Moderate. 

42  year?. 

Moderate. 

Smokes  freely. 

M  ft  1  v  warm. 

Never  married. 

Freely. 

Chews  freely. 

Moderate. 

Never  married. 

Freely. 

Ch  w*s  Feely. 

Moftly  warm. 

35-yea-s. 

Freely. 

Chews  freely. 

Moftly  cold. 

20  years. 

Mjoderate. 

Chews  free  y. 

Moftly  warm, 

Never  married. 

f  nely. 

Chews  fieely. 

M  illy  warm. 

Never  married. 

F  reely. 

Chews  freely*. 

Moderate. 

45  years. 

Freely. 

Chews  freely. 

Moftly  cold. 

50  years. 

E  reely. 

k  hews  treely. 

Moderate. 

40  year?. 

Moderate. 

Chews  free’y. 

Moftly  warm. 

Never  married. 

Freely. 

Snuffs  freely. 

Moftly  warm. 

40  years. 

Freely. 

Chews  freely. 

Moftly  warm. 

15  years. 

P ree'y. 

Snuff's  freely. 

Moderate. 

]  0  years. 

Moderate. 

Snuffs  freely. 

Moftly  warm, 

1 3  years. 

Freely. 

Snuffs  freely'. 

M  Vy  warm, 

7  years. 

Moderate,  j 

Not  any. 

_ 

The  fate  of  their  Organs,  and  Mental 
Faculties. 


Very  dim-fighted.  Hearing  bad. 
Middling  eye  fight.  Hard  of  heating. 

Rather  dim-fighted.  Otherwife  good  . 

Very  dim-fighted.  Othet  wife  good. 
Very  dim-fighted.  O  h  -rwiie  go  d. 
Very  hard  of  hearing. 

Very  hard  of  hearing. 

Ditto,  and  blind  of  one  Fye. 
Dim-fighttd.  Veiy  infrm. 
Dim-lighted.  Very  infirm. 

Very  deaf.  Otherwife  very  good. 


c  Rather  dim  fighted.  ) 
1  4  new  Teeth — loft,  y 

TT  1 


Very  good, 

Eight  bad. 

Very  Ihort  of  breath. 

Very  infirm. 

Very  good. 

Very  dim-lighted. 

Very  good. 

Dim  fighted  and  Palfy. 

Quite  blind.  Otherwife  good. 
Dim  fighted. 

Very  dim-fighted.  Otherwife  good. 
Very  infirm.  Very  dim-fighted. 
Dim-fighted.  Very  ihort  breath. 


Rather  dim-fighted. 


Palfy  in  his  head. 

Very  dim-fighted,  Very  infirm. 

Good  fight.  Very  good. 
Dim-fighted.  Otherwife  good. 
Sight  pretty  good.  Good  Appetite. 
Dim  fighted. 

Rather  dim-fighted.  Otherwife  good. 
Very  good. 

Very  dim-fighied,  Otherwife  good 
Blind  of  one  Eye.  (  therwile  good. 

Dim-fighted.  Otherwife  good. 
Blind  of  one  Eye,  Otherwile  good. 
Very  dim-fighted.  Otherwife  good. 
Dim- fighted  Otherwife  go  ,d. 

Very  dim-fighted.  Very  infi  m. 
Keeps  his  bed.  Very  infirm.  V  ery  J 
dim  lighted..  J 

V  ery  dim  fighted.  Very  fhort  of  br. 
Very  dim-fighted.  Memory  bad. 

Very  deaf.  Otherwile  good 
Hard  of  hearing.  Otherwile  good. 

Eye  light  good.  Very  infirm. 

,  Ratherdim-fighted'.  RheumaUfrn  7 
l _ _ \xr  y  _bacL  _  i 


1 


The  fate  of  their 

'  Web. 

Bad  Teeth. 

Bad  Teeth. 

Very  bad  T eeth. 

Middling  Teeth. 
Mi&fing  Teeth. 
Midd'ing  Teeth. 

Bad  i'eeth. 

Middling  good  Teeth. 
Bad  I'eeth. 

Not  a  i  ooth  left. 

Front  Teeth  pretty  good. 

Bad  Teeth. 

Good  Teeth 
Not  a  Tooth  left. 
Not  a  Tooth  left. 
Not  a  Tooth  left. 
Nut  a  Tooth  left. 
Middling  good  Teeth. 
Not  a  Tooth  left. 
Not  a  T ooth  left. 
Not  a  Tooth  left.. 
Not  a.Tuoth  lett. 
Bad  Teeth. 

Bad  !  eeth. 

Bad'  Teeth, 

Bad  Teeth. 

Nut  a  Tooth  left. 
Not  a  Tooth  left. 
Nor  a  Tooth  left. 
B.d  Teeth. 

Bad  ieeth. 

B  id  Teeth. 

B  d  ieeth. 

Not  aLo.h  left. 
Bad  Te  th. 

Bad  eeth. 

Not  a  Toolh  left. 

B  d  Teeth. 

Bad  Teeth. 

Bad  Teeth. 

Bad*  I  eet-h. 

Bad  Teeth. 

Pretty  good  Teeth. 
Bad  I  eeth. 

Bad  Teeth. 

Bad  Teeth. 

Bad  Teeth. 

Bad  Teeth, 
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unneeefiary  to  toucbrnipon  that  branch  of  the  inquiry.  He 
has  very  obligingly,  however,  communicated  the  following 
additional  obfervations,  connected  with  the  fubjetl  of  longe¬ 
vity  in  general. 

x.  The  number  of  In-penfioners  being  2,410,  and  the 
number  of  thofe  who  are  from  80  years  of  age  and  upwards 
being  96 ;  the  proportion  of  the  aged  to  the  whole  is  only  as 
H  lefs .than  VT. 

2.  Some  life  tobacco  for  particular  complaints,  which  they 
think  are  relieved  by  the  ufe  of  it,  or  ufe  lnuff;  and  the  reft 
fay  that  they  cannot  do  without  it. 

3.  John  Moore  (the  oldeft  man  in  the  houfe)  fays,  that 
he  has  had  four  new  fore  teeth  within  thefe  five  years;  one 
of  which  he  has  loft  he  knows  not  how.  This  is  commonly 
counted  a  great  mark  of  old  age. 

4.  The  proportion  of  aged  marines  is  4%  or  i  of  the  whole 
number  of  perfons  above  80  years  of  age,  in  the  Hofpital. 

5.  The  number  of  Out-penfioners  is  about  2,500,  to  whofe 
ages  when  they  were  admitted,  the  number  of  years  they  have 
been  on  the  lift  being  added,  it  appears  there  are  only  23  from 
80  years  of  ao;e  and  upwards ;  a  fufficient  proof  of  the  great 
attention  paid  to  the  health  of  the  In-penfioners  at  this  excel¬ 
lent  inftitqtion. 

6.  The  number  of  ruptured  men  among  the  In-penfioners, 
’  on  the  3d  of  May,  was  161,  or  -‘-5,  ^le  number  being  2,410, 

Among  the  Out-penfioners,  amounting  to  2,500,  the  num¬ 
ber  was  only  about  50,  or  nearly 
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-  ROYAL  HOSPITAL  AT  GREENWICH, 

Deaths  of  Perf oners  from  the  ijl  of  January  1783  to  the 
of  December  X  798^  inclufrve,  the  Complement  being  2350. 


Year. 

'January. 

• 

<4 

sj 

i. 

4 

7^! 

,s 

S  , 

. 

'u 

S 

Si 

is 

s 

1° 

S 

-v-i 

CO 

• 

■ 

fsC> 

O 

§ 

i 

s 

Number  in 
each  year. 

i;g2: 

1 6 

19 

‘5 

2  1 

24 

3 1 

18 

16 

16 

if 

•l7 

19 

228 

— 

18 

1 5 

*7 

14 

12 

17 

13 

16 

l7 

«5 

19 

188 

— 84 

17 

25 

2 1 

25 

22 

14 

18 

*3 

6 

6 

10 

10 

*7 

186 

—  8? 

20 

16 

H 

16 

14 

23 

19 

1 5 

j5 

10 

17 

'95 

—86 

1 

20 

20 

[  2 

13 

20 

8 

18 

r5 

17 

24 

8 

l86 

-87 

36 

'4 

’  2 

20 

1 1 

(6 

14 

f  1 

H 

16 

27 

21 

2-1  2 

M 

15 

22 

20 

13 

1 1 

in. 

r5 

15 

14 

12 

26 

I92 

_s9 

27 

23 

H 

18 

16 

14 

1 5 

13 

i  8 

2 1 

1 2 

I  i 

2O3  . 

— 90 

H 

12 

fO 

M 

22 

1 1 

'5 

2 1 

to 

13 

21 

*5 

179 

—91 

18 

19 

18 

20 

22 

27 

21 

14 

12 

16 

*3 

20 

2l8 

—92 

2 1 

15 

24 

1 1 

*4 

16 

13 

12 

1 2 

i3 

17 

20 

188 

—  93 

23 

*7 

10 

*9 

8 

*4 

1 1 

17 

*5 

16 

178 

—94 

33 

*5 

*3 

16 

14 

;7 

16 

14 

19 

J  3. 

*3 

2  b 

2O9 

—95 

32 

27 

45 

24 

24 

*5 

H 

12 

18 

H 

1 1 

1  I 

248 

—96 

19 

*3 

10 

23 

17 

1 2 

8 

13 

10 

T3 

1 2 

23 

3  73 

—97 

14 

25 

13 

*9 

26 

20 

ll 

9 

*3 

20 

23, 

2 1 

220 

-98 

18 

2 1 

25 

20 

20 

17 

l3 

16 

*7 

3  4 

15 

24 

2  22 

Total 

35i 

3°9 

311 

503 

3°3 

282 

252 

255 

239 

• 

259 

267 

3U 

'7)3425-. 
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ROYAL  HOSPITAL  AT  GREENWICH. 


Deaths  of  Penjioners' from  the  if  of  January  1799  to  the  31 ft  of 
December  lSoi5  inclufve,  the  Complement  being  2410. 


Year. 

j  January 

February . 

March. 

May. 

• 

fcs 

5S 

iS 

*§> 

"4 

September. 

• 

V. 

O 

November. 

December. 

Number 
in  each 
year. 

1799 

23 

20 

23 

23 

36 

t6 

12 

1 : 

20 

14 

1  2 

26 

236 

1800 

25 

*9 

T7 

'9 

8 

*5 

7 

1 5 

26 

23 

19 

35 

208 

1801 

18 

9 

H 

20 

9 

*5 

1 1 

1 5 

16 

ii 

16 

*7 

*74 

Total 

66 

48 

55 

62 

53 

46 

30 

41 

62 

5° 

47 

00 

3)618 

The 
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The  following  obfervations  have  occurred  to  Dr.  Jamefon 
on  the  two  preceding  tables. 

That  during  the  fpace  of  twenty  years,  the  number  of  an¬ 
nual  deaths  was  very  fimilar,  varying  very  little  in  any  year, 
or  in  any  month  of  thefe  years.  And  as  it  appears  no  un¬ 
common  incident  occurred  during  that  time  to  alter  the  natu¬ 
ral  order,  we  have  a  tolerably  certain  eftimate,  which  may  be 
faid  to  be  203  annual  deaths  out  of  2400  petitioners. 

That  thefe  men,  who  were  moftly  in  advanced  years,  died 
in  greateft  number  in  the  three  winter  months,  reckoning 
December  the  firft;  and  in  the  fmalleft  proportion,  in  the 
three  fummer  months,  reckoning  June  the  firft,  and  that  the 
fpring  was  more  mortal  than  autumn.  m  ” 

Viz.  From  November  till  March  U46. 

—  June  1087. 

—  Sept.  885. 

'—Dec.  924. 


Table  of  the  Diet  at  Greenwich  Hof  pit  al. 


Days . 

Bread. 

lb. 

Leer. 

quarts. 

Beef. 

lb. 

Mutton. 

lb. 

Butter. 

lb. 

Cheel'e. 

lb. 

Pe<ue. 

pints. 

Sunday 

1 

2 

— 

I 

— 

1 

— 

Monday 

I 

2 

i 

— — 

— 

4- 

— = 

Tuefday 

I 

2 

— 

I 

— 

1 

4- 

— 

Wednefday 

I 

■  2 

— 

— 

I 

1  6 

I 

I 

x 

Thurfday 

I 

2 

1 

— 

— 

x 

2 

— 

Friday 

I 

2 

— 

— 

I 

T  & 

1 

2 

I 

z 

Saturday 

I 

% 

I 

—  — ‘ 

■  "■  • 

i 

Total  per 
week. 

7 

14 

3 

2 

-  z 

T<T 

a* 

I 

* 

Broth  is  made  of  the  meat. 

The  diet  of  the  lick  varies  at  the  difcretion  of  the  phy- 
lician. 

It  appears  by  the  Table  of  Diet,  that  the  allowance  is  well 
calculated  for  the  purpofes  of  health,  and  very  much  refembles 
the  victualling  of  his  majefty’s  navy,  two  banian  days  in  the 
week. — The  "proportions  of  animal  and  vegetable  food  are 
equally  balanced. 


[  ^6  ] 

XLI.  Defcript  ion  of  an  improved  Gas-holder ,  by 

Dr.  Warwick. 

sir.  To  Mr.  Tillocb. 

limplicity  and  cheapnefs  are  objects  of  confiderable 
importance  in  the  conftruCtion  of  chemical  apparatus,  I 
{hall  make  no  apology  for  recommending  to  your  readers  a 
lefs  expenftve  alteration  in  the  air-holder  of  Mr.  Watt,  than 
that  defcribed  by  Mr.  Pepys  in  your  laft  number.  I  contrived 
it  upwards  of  two  years  fince,  and  find  it  anfwers  every  purpofe 
for  which  it  was  intended.  A  hop-cock,  foldered  to  the  fhorter 
tube  in  the  top  of  the  gas-holder,  and  a  rim  fufficiently  deep 
to  permit  the  water  to  rife  an  inch  above  the  hop-cock,  will 
enable  thofe  fond  of  pneumatic  experiments  to  transfer  oxygen 
{or  any  other)  gas  with  the  utmoft  readinefs  to  any  veffel  they 
pleafe.  (See  Fig.  3.  Plate  V.)  The  hop-cock  has  no  fcrew, 
the  blow-pipe  having  a  focket  fitting  the  tube  with  fufficient 
accuracy  to  prevent  the  efeape  of  air.  A  perufal  of  the  com¬ 
munication  of  Mr.  Pepys  will  render  a  more  minute  defcrip- 
tion  unneceffiary.  Thofe  perfons  to  whom  expenfe  is  of  no 
confequence  will  rnoft  likely  prefer  that  contrived  by  Mr. 
Pepys,  which  is  in  fome  refpeCts,  perhaps,  more  convenient 
than  that  of  which  I  have  fent  you  a  (ketch  ;  but  of  this  every 
one  muh  judge  for  himfelf.  I  remain.  Yours,  &c. 

Rotherham,  Aug.  9,180a.  T.O.  WARWICK. 


XLIL  Remarks  on  the  Clathrus  cancellatus  (Linn.)  and 
two  other  Species  of  Fungus.  By  B.  M.  Forster,  Efq , 
Communicated  by  the  Author. 

jT HE  very  near  refemblance  which  the  Clathrljs  can- 
ceilatus  bears  in  feveral  refpects  to  the  Phallus  impudicus 
and  Phallus  caninus ,  appears  fufficiently  (trong  to  jultify 
the  arrangement  of  them  all  under  one  genus,  although  not 
fo  confidered  by  Linnaeus,  and  I  have  ventured  to  form  ge¬ 
neric  and  fpecific  characters  as  follow  : 

Generic  Character. 

Clathrus. 

Volva  coriacea.  Corpus  cavus,  celluloids,  pertufus.  Semina  in 
glutine  immerfa. 

Specif  c  Characters. 

Cl.  cancellatu r,  corpore  globofo,  feneftrato. 

Cl.  pileatus,  corpore  cylindrico,  pileo  favofo. 

Cl.  capitulatus ,  corpore  cylindrico,  capitulo  corrugato. 


For 


On  Wheel  Carnages. 
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For  good  figures  of  the  C.  cancellatus ,  Micheli  may  be  re¬ 
ferred  to,  and  for  the  two  latter,  Curtis’s  FI.  Lond.  and  Sower- 
by’s  Englifli  Fungi,  called  in  both  publications  Phallus. 

I  am  not  aware  that  any  other  Fungus  will  arrange  with 
the  above  three  fpecies,  although  fome  have  been  placed  un^ 
der  the  genus  Phallus,  by  Linnaeus  and  other botanifts, 
which  have  very  little  agreement  with  the  P.  impudicus  and 
P.  caninus  of  thofe  authors. 


XLIII.  An  Attempt  towards  a  Theory  of  the  Refiflance  experi¬ 
enced  by  two  and  four-wheeled  Carriages  on  different  Kinds 
of  Roads  ;  and  to  determine  the  Circumjlances  under  which 
the  one  are  preferable  to  the  other.  By  Nicholas  Fuss, 
ProfeJJ'or  of  the  higher  Mathematics  at  Peterjburghy  Mem¬ 
ber  of  the  Imperial  Academy  of  Sciences ,  cfc. 

[Continued  from  p.  122.] 

Second  Division. 

Of  the  Reffance  on  folid  and  uneven  Roads . 

I.  Four-wheeled  Carriages . 

—  Section  19. 

AF  the  road  AB,  Plate  II.  fig.  4.  be  naturally  rough  and 
Pony,  or  paved  artificially,  or  covered  in  fome  places  with 
trees  laid  acrofs  it,  new  impediments  arife  from  thefe  ine¬ 
qualities,  and  the  refi fiance  found  in  the  preceding  divifion, 
fe&ion  9,  which  takes  place  here  alfo,  acquires  an  inereafe, 
which  is  determined  in  the  following  manner: 

Let  the  wheel  touch  in  G  and  G/  two  equally  large  and 
folid  inequalities  of  the  road,  and  for  the  fore-wheels  let  the 
angle  GOG'  —  2,<ps  but  for  the  hind-wheels  GOG'  —  2if. 
Now  as  apart  of  the  moving  power  OV,  which  we  Ihall  call 
OU  -  K,  muft  be  employed  to  overcome  a  part  of  the  power 
of  gravity  a6ting  in  a  direction  perpendicular  to  AB,  which 
is  (*  P  q-  p)  cos.  a,  and  to  raife  the  fore-axle  together  with 
its  part  of  the  load  over  the  fixed  point  G,  the  momentum 
of  thefe  powers  OU.GU  and  OR.GR  muft  be  equal  to  each 
other;  that  is,  K.GO  cos.  <p  =  (iP-f/O  cos.  a .  GO  fin.  <p; 
fo  that  the  inereafe  of  refiftance  arifing  from  this  impediment 
will  be  for  the  fore-wheels  K  -  (-iP  r  p)  cos.  a  tang.  <p.  A 
limilar  inereafe  will  be  found  for  the  hind-wheels  -  op +/>') 
cos.  a  tang.  if.  Conlequently  the  whole  refiftance  on  roads 
of  the  fecond  clafs  for  four-wheeled  carriages  is  : 

R  =  ~  (m  ■+-  n)  A  P  cos.  a  -f-  (P -4-  p  ft-  p')  fin.  a  7 

•+-  (f  P+i>)  cos.  a  tang.  <p  +  (4-  P-F/>/)  cos.  a  tang.  4,  5 

II.  Two - 


On  the  llejijlance  experienced  hy 


If.  Two-wheeled  Carriages. 

Setiion  20. 

The  refinance  found  in  the  preceding  divifion,  fedtiQn  12, 
for  carriages  of  this  kind,  acquires  here  an  increafe,  which, 
if  we  make  the  angle  GOG' ~  o,a9  will  be  found  in  the  fame 
manner  as  in  the  preceding  fedtion  =  (P-f  tt)  cos.  a  tang.  «. 
The  whole  reliftance  for  two-wheeled  carriages  on  roads  of 
the  fecond  clafs  will  therefore  be  expreffed  as  follows : 

R'  —  /^aP  cos.  a  +  (P  +  t  P  +  fin.  a 
+  (P  +  7r)  cos.  a  tang,  a 

III.  Comparifon  of  the  two  Kinds  of  Carriages. 

Sehlion  21. 

If  the  comparifon  be  made  in  general  according  to  the  five 
different  points  of  view  mentioned  in  the  16th  fedtion,  it  will 
be  found  that  four-wheeled  carriages  are  preferable  to  two¬ 
wheeled  when  any  of  the  five  following  conditions  take  place: 


iff. 


7/1 


+n  —  2fj,  ^  (f  P-ftf  —  p  —  p1)  tan.  ql  -f  {P-+  tf)  tan.  00 
^  - - ~ -  1  1  ” 


id,  p-\-pf  —  tt  eP 


A  P 

(t  P-f*)  tang.  <p  -  (A  P-f/>7)  tang,  ft | 

A  P 

(m  -{-  ti  —  \  A  P-p(P  +  7?)  tang,  w' 

tang,  a. 

—  (I  P+/0  tang.  <p  —  (l  P-f  p7)  tang. 


3d,  p  > 


tang,  cc 

(pJrp7—rt)  tang.  tang.  <p  f />7tang.  \p~7t  tang,  uj 


g  tang,  a-}- tang,  w  — |  tang.  ^>— A  \j/— L  /fnA-n  —  2,a) 

4th  £  >  +  4*Pff  jpArp1-^)  tang.  a-Mj-P-f/Q 

^  3  P  rang,  a 

tang.  0-f  (f  Pff  pi)  tang.  \p—  (P-f  nr)  tang,  w  f 

P  tang,  a 

5th,  Tang.  a  >  + 

D  3  &  fP  +  7 t—p  —  p7 

T  (z  P+  p1)  tang.  'f  —  (P+  7r)  tang.  Wj 

£  ?  -{-Tt  —p  —pi 


■  Example  I. 

Section  22. 

Let  the  road ,  be  compofed  of  round  pieces  of  timber  fix 
inches  in  diameter  laid  acrofs  it,  and  let  a  —  o.  Let  the 
mean  diameter  of  the  fore  and  hind  axle-trees  of  the  four- 
wheeled  carriages  be  3!  inches;  that  of  the  axles  of  the  two- 
wheeled  carriages  3J;  and  the  diameter  of  the  wheels  in  the 

9  fame 


two  knd font-wheeled  Carriages, 

fame  order,  26,  39,  and  45  inches ;  fo  that  m  n  —  ~  , 

and  (A  =  T\  :  atfo,  let  P :  1 000  111).,  p  74  lib.,  p'  106  lib., 
and  7T-  130  lib.  ;  and  let  the  coefficient  of  the  friction  be  a 
=  J.  In  the  laft  place,  as  TG  rz  TF  z  3  inches,  we  {hall 
have  for  the  wheels  in  the  above  order  TO  ^  1.6,  4  s  and  Li 

.  1  '  2. 

TF 

inches,  and  becaufe  fin.  TOF  ^^5  the  angle  TOF,  that  is 

to  fay,  <p  =  io°  48^  T  —  7°  40';  o)  —  6°  450.  From  thcfe 
elements  we  obtain, 

i-  (ot  +  k)xP  =  23-148 
(L  P  4-  ^>)  tang.  q>  =  109*496 
,  ;  (4P+  f)  tang.  4-  81-575  .  . 

r  ■  '  _  "  \ 

R  =  214*219 

,uaP  =  18*518 

(P  +  7r)  tang,  u  =  133744  --  • 

R'  =  152  262 

For  a  horfe,  then,  whofe  ftrength  M  =  400  lib.  and  velo¬ 
city  G  =  13  feet  on  fuch  a  road,  we  have^*  =  3-484  feet, 
and  gf  —  4*979  feet  in  a  fecond. 

It  might  be  conjectured  that  four-wheeled  carriages,  the 
fore-wheels  being  fo  fmall,  would  experience  a  refiftance 
confiderably  greater  than  the  two-wheeled.  Were  m  ~  n 
3=  and  p  —  p'  =  106,  we  Ihould  have  R  =  181*669, 
and  g  —  4*238. 

Example  II. 

Seftion  23. 

Let  the  road  be  fleep  and  compofed  of  ftones,  the  angle  of 
elevation  being  a  —  140,  and  let  the  pavement  be  of  fuch  a 
nature,  that  the  diftance  between  the  points  of  contact  G, 
G,=  3  inches,  confequently  the  angle  <p  —  5  45  ;  4,  4°  6', 

and  a  zr  30  49''.  Let  the  burden  be  P  =  1800  lib.,  the  mean 
diameter  of  the  axle-trees  of  the  fore-wheels  A  3 L  inches,  of 
the  hind- wheels  3^  inches,  that  of  the  two-wheeled  car¬ 
riages  3L  inches;  let  the  diameter  of  the  wheels  in  the  fame 
order  be  30,  42,.  and  45  inches ;  fo  that  rn  L, n  =■  and 
jU,  —  The  weight  of  the  wheels  fhall  fnppofe  to  be 
p  =  80  lib.  p’  —  1 10  lib.,  and  120  lib.  In  the  laft  place, 
]et  A  ~  a,  and  £  =  —•  Hence  we  obtain 

4  (m  4-  n)  a  P  cos.  a  =  33*960 

(P  +  p  4  p )  fin  a  48.1*425 

(l  P  4  p)  cos.  a  tang,  <p  ~  95  750 

(fP  4  p)  cos.  a  tang.  =  70*247  :  *' 

R  =  681*282 


sfc  On  the  Rejijlancc  experienced  by 

1^  x  P  cos.  a  —  29*109 

(P  +  s  P  -f  7r)  fin.  a  r=  482*634 
(P  +  71)  cos.  a  tang,  co  =  124*282 

Ry  —  636*023 

Three  horfes,  therefore,  whofe  ftrength  is  M  zr  1200  lib« 
£nd  their  velocity  on  this  kind  of  road  G  zz  10  feet,  could 
draw  the  burden  P  —  1800  lib.  on  a  four-wheeled  carriage 
at  the  rate  of  gz =2*47  feet  per  fecond,  and  on  a  two-wheeled 
carriage  about  g'z- 272  feet. 

Section  24. 

On  a  horizontal  road  of  the  above  nature  we  (hall  have 
for  the  fame  carriages  and  load  R  r.  206*08  and  R'  r.  158*09* 
For  a  horfe  therefore  whofe  ftrength  M  zz  400  lib.,  and  velo¬ 
city  on  this  horizontal  road  G  =  15  feet,  we  fliall  have  g  — 
4*23  and  g'  =  5*58  feet. 

Third  Division. 

Of  the  Rejijlance  on  foft  and  even  Roads. 

Section  23*  $*4*" 

If  the  furface  of  the  road  be  compofed  of  foft  fand,  flate, 
earth*  clay,  dirt,  &c.  the  wheels  will  fink  into  it,  and  the 
depth  to  which  they  fink  will  be  greater  the  fofter  and  more 
fluid  the  matter  is  of  which  the  road  confifts. 

Now  as  the  increafe  of  refiftance  depends  on  the  depth  to 
which  the  wheels  fink,  and  as  this  depth  depends  on  the 
nature  of  the  matter,  that  is  to  fay*  its  hydroftatic  power, 
which  can  be  determined  onlv  by  experiment,  I  Hi  all  afiume 
that  a  prifmatic  body  the  thicknefs  of  Which  is  dd  fquare 
inches  and  its  weight  9  lib*  finks  merely  by  its  gravity  c 
inches  deep  in  the  fluid  matter,  or  difplaces  ddc  cubic  inches 
of  it  before  it  comes  into  equilibrium  :  this  matter,  then,  in 
regard  to  hydroftatic  power  produces  the  fame  effect  as  would 
be  produced  by  an  aqueous  fluid  a  cubic  foot  of  which  weighs 

lib. 


iz3q 

ddc 


A  load  Q^,  PI.  II.  fig.  3.  will  prefs  down  both  wheels 


on  the  axis  O  till  they  have  difplaced 


ddc  Q_ 


cubic  inches  of 


the  fluid  matter.  If  FR  be  the  depth  to  which  the  wheels 
fink,  and  sr'  the  circumference  of  a  circle  whofe  diameter 
=  1,  the  fuperficial  content  of  the  funken  fegment  GFG'R, 

=  GO  —  i  fin.  GOG  V  And  if  the  feilies 

be 


1800 


two  and  four-wheeled  Carriages .  2,6 1  ■ 

be  h  inches  broad,  we  Hi  all  have  for  both  wheels : 

%h  g°2  ess*  -  i fin-  g°g') = “=• 

Hence  we  find, 

-■:GG  -  —  fin.  GOG'=ftft- ; 

90°  bq.G O2  5 

Irom  which  equation  the  angle  GOR  neceflary  for  deter¬ 
mining  the  refiftance  is  found. 

1.  Four-wheeled  Carriages . 

Section  26. 


As  the  wheels  in  this  cafe  have  funk  to  the  points  G,Gf 
of  their  circumference,  there  arifes  in  the  point  G  an  impe¬ 
diment  to  the  motion,  which  will  be  greater  or  lefs  according' 
as  the  furface  of  the  road  is  covered  with  more  or  lefs  fluid 
matter;  that  is,  according  to  the  greater  or  lefs  extent  of  the 
angle  which  the  fides  of  as  fteep  an  accumulation  as  polflble 
of  this  matter  forms  with  the  level  furface.  This  angle, 
which  gives  the  mod  convenient  meafure  of  the  fluidity,  I 
fhall  in  future  call  0. 

Now  if  GFG'were  an  excavation  in  a  perfectly  folid  road, 
G  would  oppofe  the  moving  power  OV  in  confequence  of 
the  power  of  gravity  OQ.  =  S  with  a  power  OR  =  S  cos,  a, 
the  momentum  of  which  is  OR.GR—S  cos.  a.  GO  fim 
GOR.  If  the  part  of  the  moving  power  employed  for  this 
parpofe  be  K,  its  momentum  K.GU  =  K.GO  cos.  GOR ; 
fo  that  K=  S  cos.  a  tang.  GOR.  If  the  angle  for  the  fore¬ 
wheels  be  GOR  —  I,  and  for  the  hind-wheels  GOR  =  k, 
the  refifiance  for  the  former  —  (-:  P  4-  ft)  cos.  «.  tang.  |,  and 
for  the  latter  —  *(4-  P  +  p  )  cos.  a  tangn;  confequently, 
the  increafe  of  refiftance  for  the  four-wheeled  carriages  = 
cos.  a  [(t.;P  +  p)  tang.  4  4-  (i  P  4-  ft)  tang.  y].  With  this 
power  G  oppofes  a  refiftance  as  a  fixed  point,  but,  as  a  fluid, 
it  yields  and  oppofes  a  lefs  power  the  greater  its  fluidity,  the 
coefficient  of  which  is  fin.  0.  The  increafe  of  refiftance  on 
roads  of  this  kind  is  therefore  =  cos.  a  fin.  0  f(^P-+ - p) 
tang.  4  +  (iP+f)  tang,  y ]  ;  confequently  the  whole  refift¬ 
ance  for  four-wheeled  carriages : 

R  =5.  4-  {vi  -f  7/)  x  P  cos.  a  -f  (P  4-  p  -p  ft)  fin.  a  1 

4-  cos.  «  fin,  0  [(4  P  +  ft)  tang.  4  +  (*  P  +  A  }  tang-  »•'}  J 

II.  Two-wheeled  Carriages . 


Section  27. 

If  we  make  the  angle  GOR  rr  9,  it  will  be  found  in  the 
VpL.  XIII.  No.  51.  S  fame 


z6i  On  the  Refijlance  experienced  t>y 

fame  manner  as  in  the  preceding  fedlion,  that  the  increafe  of 
red (tance  on  roads  of  this  claTs  is  =  (P  +  w)  cos.  a  fin.  # 
tang.  3  5  and  the  whole  refiftance  for  two- wheeled  carriages 
will  be., 

R'  “  //.  X  P  cos.  a  +  (P  +  £  P  +  cr}  fin.  a? 

+  (P  +  w)  cos.  a,  fin.  7T,  tang.  3.  j 

III.  Obfcrvations  on  thefe  Formulae  R  and  R\ 

Sedion  2$. 

Thefe  expreflions  for  R  and  R'  as  above  found  contain,  as 
we  (hall  foon  fee,  a  complete  folution  of  the  problem,  a» 
they  anfwer  for  all  the  three  clatfes  of  roads. 

lfi,  For  folid  and  even  roads  where  I  —  o,  «  —  o,  3  —  o, 
and  (3  =  90°,  they  give  for  R  and  IF  the  fame  values  as  thole 
found  lor  refiftance  in  the  firfi  divifion. 

gd,  For  folid  and  uneven  roads  where  |  =  (p,  ^ 

=  w,  and  (3  ==  90",  we  have  the  fame  values  for  R  and  R'  as 
thefe  found  in  the  fecond  divifion. 

3d,  For  roads  with  handing  water  on  a  folid  bottom 
(which,  however,  mull  not  reach  to  the  fpokes,  becaufe  in 
this  cafe  the  re fi fiance  muft  be  determined  in  another  man¬ 
ner),  where  (3  =  o,  we  (hall  have  R  and  R'  as  in  the  firfi  di- 
vifion.  In  this  cafe,  no  perceptible  increafe  of  refiftance 
iidfes :  on  the  other  band,  on  ftich  roads  G  and  confequentlv 
V  is  lefs  than  on  roads  of  the  firfi  clafs. 

4th,  When  one  of  the  angles  f,.«,  or  3,  is  a  right  angle  ;  that 
is,  when  P  is  f©  great  that  the  wheels  fink  up  to  the  axle  in 
the  loft  furface,  the  refiftance  becomes  infinitely  great,  except 
in  that  cafe  only  where  the  fluid  is  very  thin,  and  £  =  o;  in 
which  cafe  inftead  of  an  infinitely  great  refifiance  we  fihall 
have  only  an  indefinite  increafe  —  0.00  ,  which  cannot  be 
determined  from  the  grounds  mentioned  in  the  third  obferva- 
iion. 

in  the  kft  place,  it  is  to  beobferved  in  regard  to  thefe  ex- 
preffionsy 

5th,  That  when  the  foft  tender  furface  has  a  folid  bottom, 
and  is  not  fo  deep  that  the  wheels  can  penetrate  into  it  ac¬ 
cording  to  the  laws  of  hydroftatics,  the  angle  GOR  muft  not 
he  determined  according  to  the  abiolute  finding,  hut  according 
to  the  depth  of  the  folid  bottom. 

6th,  That  for  lefs  fluid  matters,  fueh  as  moift  fand,  moill 
earth,  (tiff' clay,  dirt,  he.  in  the  exprefiion  for  the  refifiance 
of  four- wheeled  carriages,  R  the  laft  member  for  the  hind- 
wheels  (1  P  4-  pj  cos  .a,  fin.  (3,  tang,  y,  van  i  flies,  becaufe 
tliefe  wheels  run  in  the  ruts  formed  by  the  fore-wheels. 

’  '  *  IV.  Com ~ 
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IV.  Comparifon  between  the  two  Kinds  of  Carriages . 

Section  29. 

On  roads  of  this  clafs,  four-wheeled  carriages  are  to  be' 
preferred  to  two-wheeled,  when  one  of  the  live  following 
conditions  takes  place : 

n  m  +  n— 2  p  ^  [e  V-\-7t  —  p—p1)  t„  cc+  fin.  /3  f  ( P -J- 7r) 

•  llt>  ”  “  ^  — - - - “  A“p - : - - 

"-(f  P  +  l)  tang,  g-  (fp+/7)  *aag.  \ 

X  P 


2d,  p  +p - 7T  <1  £  P  — 


(m+n  —  2/4)  i XP-f  iin.  /3  [(?4-tf)  t.$- 


3d,P> 


tang,  a 

-“(jP  +  />)  tang.g—  (f  P  +  /7)  tang,  yj] 
tang,  a 

(/>  +  p1  —it)  t.  a  4-  fm.  /3  [p  t.  £  -f  p1 1.  rj  —  rt  t.  5-) 

ft.affm,^  [t.  i  t.£  —  it.  if}  —  2  A  —  2jU.) 

,  £>  /x)  t  X  P  +  (/>  +  j£>'  —  it)  tang,  a  ft- fin.  /3  "J 

^  *  £  P  tang„  a  !* 

[(t  p  +/)  tang,  g  +  (f-  P+/> 0_ tang.  7;  —  (P  +  tt)  tang.  S]  J 

P  tang,  a 

( m  4-  «  —  2\h)  i  A  P4-fin.  /3  [(iP4-A>  t. 


5th,  Tang.  «  > 


£  P-J-7 1—p—f 
4-  (4  P  +  />')  tang,  17  —  (P  4-  )  tang.  $] 


£  P  4-  it  •— /  —  p 1 

That  thefe  five  conditions  are  general,  and  contain  the  con¬ 
ditions  found  for  the  two  claffes  before  treated,  fe£tion  16  and 
fe&ion  17,  it  is  fup'erfluous  to  mention,  after  what  has  been 
faid  in  the  firft  two  remarks  of  the  preceding  fedtion. 


Application  to  fome  deter?ninate  Cafes . 

Example  I. 

Sedion  30. 

I  poured  very  dry  coarfe  red  fand,  PI.  II.  fig.  6.  after 
I  had  found  the  angle  (3  —  30°  42  (that  is  to  fay,  AB  —  16 
inches  and  CD  =  4i  inches),  into  a  vefifel,  and,  fmoothing 
the  furface  of  it  after  each  experiment  by  (baking  it  fo  as  to 
obtain  the  fame  degree  of  foftnefs,  I  took  a  (feel  rod  weighing 
5  lib  ,  which  I  had  caufed  to  be  conftru&ed  for  magnetic 
experiments,  and  which  was  juft  an  inch  fquare,  and  pufiied 
it  feveral  times  into  the  fand  in  a  gentle  manner,  to  prevent 
the  acquired  velocity  from  making  it  fink  deeper  than  the 
equilibrium  fought  for.  Sixteen  experiments  of  this  kind,  in 
which  the  greateft  difference  did  not  amount  to  hail  a  line, 

S  2  gave 


On  the  Reftjlance  experienced  ly 


gave  as  a  medium  of  the  finking  ^  inches  ;  fo  that  ddc  r= 
inches,  and  q  =  5  lib. 

Let  the  road  confift  of  fnch  foft  fand  ;  let  the  inclination 
«~4°;  the  load  P  ~  1200  lib.,  the  weight  of  the  wheels 
p  =?  84  lib.  p'  =  no  lib.,  7T  =  132  lib. ;  their  diameter  in 
the  fame  order  as  before,  31 J,  42,  and  49  inches.  Alfo  let 


vi  =  i,  n  =  ~,  =  T~,  x  =  4 ;  OS  =  2*  feet  and  01  = 


I  2* 


12  feet;  fo  that  e  =  In  the  lafi  place,  let  h  =  3  inches, 
confequently, 

-  fin.  2  I  — •  0*05361,  and  |  =  190  47  ’ 


oo° 

•fry) 


o° 


9 


—  fin,  2*1  —  0*03130,  and  >1=  26°  30' 


QO1- 


-  fin.  2  S  =  0’043 15,  and  $  =  18'  23' 

■A  («*■  +  «)  A  P  cos.  a  =  23*276 

(P  -h  y>  +  7/)  fin.  a  =  97*242 

(Jr  P  +  />)  COS.  a,  fin.  ft  tang.  I  =  3  25 *303 
(}P-  +  /')  cos.  fin.  ft  tang,  n  =107*112 


R  =  35 2 '933 


,kxP  cos.  a 

(P  +  s  P  +  sr)  fin.  a 

(P  +  at)  cos.  a,  fin.  ft  tang.  $ 


17*301 

94*31! 

225*450 


336*862 

If  we  fuppofe  for  two  horfes  M  =  800  and  G  —  n  feet, 
we  fhall  have  g  =  3.696  feet  and  g‘  rr  3*861  feet  in  a  1'eeond. 

However  well  the  two-wheeled  carriages  may  be  con- 
flrudted,  however  fmall  the  burden,  the  inclination  of  the 
road,  and  the  height  of  the  centre  of  gravity,  the  refi fiance 
is  only  a  little  lefs  than  for  four-wheeled  carriages.  To  fho\v 
how  much  depends  on  the  proportion  of  the  wheels,  and 
particularly  in  regard  to  carriages  of  this  kind,  I  filial  1  in  the 
following  examples  change  only  the  wheels  of  the  two¬ 
wheeled  carriages. 

Example  I L 

Section  31, 

Let  every  thing  be  as  before,  only  for  the  two-wheeled 
carriages  let  GO  —  16  inches,  tt  =  85  lib.,  and  p  =  -ft ; 
therefore  $  =  240  15',  and 

jwxp  cos.  a  =  26*186 

(P  4  £  P  +  tt)  fin.  a  =  91*032 

(P  4  %)  cos.  a ,  fin*  ft  tang.  $  =  294*808 

412*026 

Therefore ' 
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Therefore  we  fhall  have  as  before  R  =  352*933  lib.,  but 
R'  —  412*026  lib. ;  conlequently  g  —  3*696  feet,  and  g1  = 
3*102  feet. 

Example  III. 

Setlion  32. 

After  a  feries  of  fimilar  experiment!  with  fo  me  what  coarfer 
and  very  moift  red  fand,  I  found  3  =  43°  19',  and  c  — -  t5t 
inch  at  a  medium.  But  it  is  to  be'obferved  that  the  imnref- 
fions  made  by  immerfing  the  fteel  rod  did  not  difappear  as  from 
the  above  dry  fahd,but  remained  after  it  was  drawn  out;  and 
therefore  after  each  experiment  I  was  obliged  to  make  the  fand 
even  and  foft  by  {baking  it,  and  to  render  its  furface  fmooth 
by  a  (light  preflu  re  proportioned  to  the  exact  meafureinent 
of  the  depth;  by  which  means  it  loft  a  little  of  its  natural 
foftnefs.  When  I  placed  the  rod  again  in  the  remaining 
impreflion  it  did  not  become  deeper.  Hence  follows  what 
we  are  taught  by  experience  in  general  in  regard  to  moift 
fand,  moift  earth,  thick  mud,  &c.  that  the  hind-wheels 
when  they  revolve  in  the  ruts  formed  by  the  fore-wheels  do 
not  make  them  deeper,  and  consequently  experience  no  re- 
fiftance  from  finking  down  ;  fo  that  in  the  value  of  R,  fec- 
tion  26,  found  for  four-wheeled  carriages,  in  fuch  cafes  the 
laft  member  P  -1-  p)  cos.  «,  fin.  /3,  tang.  «  vanifhes. 

Let  us  fuppofe  then,  as  in  the  firft  example,  fe&ion  30, 
that  the  angle  a  —  4°  the  weight  of  the  wheels,  p  —  84  lib., 
p'  =z  no  lib.,  7T  =z  132  lib.;  and  their  femidiameter  in  the 
fame  order,  GO  =  1 5|,  21,  24!-  inches,  and  h  =  3  inches; 


alfo  let  m  = 


71  — 


T,  —  T  +  J 


X  = 


T3 


cJ 


and  g  =5 


5  lib.  If  the  load  be  P—  900  lib.,  and  ddc  z=.  cubic  inches, 

we  fhall  have 

• — -  —  fin.  2 1  =  0*05980,  and  |  =  20°  32' 

— -  —  fin.  2  >1  —  0*03527,  and  v  =  170  10' 

—  fin.  —  0*04776,  and  $  =  190  10' 

^(m+n)x  Pcos.  a  =  17*457 

(P  +p+pJ)  fin.  a  =  7 6'313 

P  +  p)  cos.  a9  fin.  /3,  tang.  £  =  136*878 

R  =  230*648 

^xPcos.  a  =  12-826 

(P  +  £P  +  9r)  fin.  a  =  73*°35 

(P  +  tt)  cos.  a,  fin.  &  tang.  B  =  243*4*4 


S3 


R'  =  329*275 


If 
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If  for  a  horfe  on  this  road  M  =  400  lib.  and  G  =  12XT  feet, 
we  lhall  have  g  =  3*0  [3  and  g'  —  1*162  feet  in  a  fecond. 

Alfo  if  the  hind- wheels  do  not  run  exa&ly  in  the  ruts 
formed  by  the  fore-wheeis,  and  if  the  member  (^P  +  p) 
cos.  a,  fin.  /3,  tang.  *»  --  118*389  cannot  be  entirely  omitted, 
we  fihall  (till  have  &  <  IE  even  when  only  the  fourth  part  of 
it  vanifhes. 

[To  be  continued.] 


XLIV.  Some  Account  o/Edward  Jenner,  M.  D. 

T HIS  gentleman,  who  has  diftinguifhed  himfelf  fo  much 
in  the  annals  of  medicine  by  bringing  forward  the  vaccine 
inoculation  to  public  notice,  and  who  has  been  thought 
worthy  of  national  remuneration  on  that  account,  is  a  ton  of 
the  Rev.  Stephen  Jenner,  formerly  vicar  of  Berkley  in  Glou- 
cefterfhire,  a  man  highly  refpegted  by  all  thofe  who  had  the 
plealure  of  his  acquaintance.  Edward  was  born  about  the 
year  1749,  and  received  his  education  at  Cirencefier  in  the 
fame  county.  Having  made  a  confiderable  progrefs  in  clafifi- 
cal  learning,  and  (bowing  an  early  attachment  to  the  ftudy 
of  phvfic,  he  was  placed  under  the  care  of  Mr.  Ludlow,  an 
eminent  furgeon  at  Sodbury,  a  large  market- town  between 
Briftol  and  Wotton  under  Edge.  After  remaining  with 
this  gentleman  fome  time,  during  which  he  applied  with 
afliduity,  and  made  rapid  improvement,  he  repaired  to 
London  to  complete  his  medical  education,  and  became  a 
houfe-pupil  to  the  celebrated  John  Hunter.  In  this  fituation 
he  continued  two  years,  and  availed  himfelf  with  great  fuc- 
cefs  of  the  in(lru6tion  of  fo  able  a  mafter.  At  the  expiration 
of  this  period  he  removed  to  Berkley,  where  he  commenced 
practice,  and  met  with  confiderable  encouragement.  In  the 
mean  time  he  (fill  kept  up  his  intimacy  with  Mr.  Hunter 
by  a  regular  correfpondence ;  and  the  frequent  mention  which 
Mr.  Hunter  has  made  of  him  in  his  works  is  a.  (triking  in- 
ftance  of  the  favourable  opinion  which  he  entertained  of  his 
abilities.  An  ingenious  paper  on  the  natural  hiftory  of  the 
cuckow,  in  a  letter  addrefied  to  Mr.  Hunter,  was  commu¬ 
nicated  by  him  to  the  Royal  Society,  and  was  inferted  in 
the  Philofophical  TranfaHions  for  1788.  Several  other 
papers  of  his  on  intricate  fubje&s  in  natural  hifiory  were 
publiihed  about  the  fame  time.  In  1778  he  married  mifs 
Catherine  Kingfcote  of  Kingfcote  in  Gloucefterfhire,  by  whom 

he 
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Ihe  has  two  Tons  and  a  daughter.  Of  late  he  has  refided  with 
his  family  in  London  during  the  winter,  but  the  fummer 
■feafon  he  general  fpends  at  Cheltenham  or  Berkley.  For 
fome  years  pad  he  has  devoted  himfelf  chiefly  to  refearches 
and  obfervations  in  regard  to  the  vaccine  Inoculation,  one 
of  the  moft  important  difcoveries  of  modern  times,  as  it 
gives  reafon  to  hope  that  the  fmall-pox,  fo  fatal  to  the  human 
race,  ma\  at  length  be  totally  eradicated.  But  as  this  fubjedf 
has  been  fufficiently  illudrated  by  various  publications,  and 
particularly  thofe  of  Dr.  Jenner,  Dr.  Pearfon,  Dr.  Wood- 
ville  and  others,  to  whom  the  world  is  much  indebted  for 
the  irurodudlion  and  propagation  of  this  practice,  it  is  need- 
Jefs  here  to  fay  any  thing  further  ref  petting  it.  In  r8oo 
Dr.  Jenner  published  a  continuation  of  Fabts  and  Obfervations 
relative  to  the  Variolas  Vaccinse,  or  Cow-Pock,  which  was 
foon  followed  by  an  Appendix  to  the  Treatife  on  the  Cow- 
Pock.  The  facts  relating  to  this  difcovery  have  been  fo  fully 
eftabliihed  by  unquedionable  evidence  and  authority,  that 
every  friend  to  mankind  ought  to  ufe  his  utmeft  endeavours 
to  promote  a  practice  attended  with  fueh  valuable  benefits  to 
the  human  race.  It  muft  give  pleafurc  to  every  benevolent 
heart  to  find  that,  in  coni'eqnence  of  the  prevailing  perfuafion 
of  the  ufeful  tendency  of  this  prabtice,  thofe  at  the  head  ot 
the  naval  and  military  departments  of  government  have  lent 
their  fanblion  to  it,  and  given  orders  for  the  general  intro- 
xkibiion  of  it  into  thofe  branches  of  the  public  fervice ;  fo 
that  it  is  now  prabtifed  with  the  fulled:  fuccefs  in  the  naval 
and  military  hofpitals,  and  in  the  regiments  and  fhips  of 
war  upon  fervice^  and  it  can  be  faid,  as  an  additional  recom¬ 
mendation  in  its  favour,  that  it  does  not  prevent  thofe  who 
are  under  it  from  doing  their  duty.  Nations  even  which, 
in  confequence  of  their  ignorance,  have  long  been  under  the 
wretched  influence  of  the  mod  child  isQa  fuperdition,  and  who, 
on  that  account,  have  been  hod.de  to  many  valuable  im¬ 
provements  received  and  edablifbed  among  more  enlightened 
dates,  have  begun  to  open  their  eves  to  the  advantages  of 
this  new  practice ;  and  hence  it  has  been  adopted  in  Spain, 
Ruflia  and  Italy,  and  even  made  its  way  into  the  Ottoman 
dominions,  and  amono-  the  American  Indians.  But,  not- 
withdanding  the  importance  of  this  difcovery,  like  all  others 
that  have  benefited  mankind,  it  has  had  violent  opponents. 
The  fabts  alleged  were  doubted,  tales  were  fabricated  to 
prejudice  the  impartial,  and  this  laudable  undertaking  was 
attacked,  and  cenfured  as  a  beajily  attempt.  Eflliys  were 
publifhed  on  both  fides:  but  a  great  majority  approved  of 
the  practice  •  and  it,  at  length,  was  found  worthy  the  coti- 

S  4  dderation 
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lideration  of  the  Imperial  Parliament,  which,  after  examining 
various  documents,  and  hearing  the  teflimony  of  feveral  pro- 
feflional  men  of  the  firft  eminence,  acknowledged  the  value 
of  the  difcovery  by  voting  a  reward  of  io,ocol.  to  Dr.  Jenner. 


XLV.  Defcription  of  the  different  Methods  of  Mowing  tip 

Rocks  under  Water .  By  A.  Bail  let,  InfpeElor  of 

Mines*. 

,ft,T HE  operation ofblowingup  rocks,  which  the  French 
call  tirage  des  mines,  is  not  in  general  attended  with  much 
difficulty,  when  the  hole  of  the  mine  is  pierced  in  dry  compact 
ground  without  any  filfure  or  cavity.  When  the  ground  is 
cavernous  or  hollow,  or  when  water  oozes  through  its  pores, 
it  becomes  more  troublefome,  and  requires  particular  care. 
When  it  is  necefiarv  to  blow  up  rocks  at  the  bottom  of  the 
water  the  difficulties  are  increafed.  In  that  cafe  the  ufual 
proceffes  muff  be  abandoned,  and  others  muff  be  reforted  to*. 

2d,  The  method  of  blowing  up  rocks  in  the  latter  cafe  is 
little  known,  and  not  much  pradti fed  :  it  may,  however,  be 
of  great  utility  in  many  cafes,  not  only  in  the  working  of 
mines,  but  in  the  execution  of  public  works  of  importance.' 
Thefe  motives  have  induced  me  to  give  a  defcription  of  the 
three  principal  methods  of  blowing  up  mines  under  water. 

The  firft  is  that  ufed  in  the  mines  in  the  northern  part  of 
the  republic :  it  is  proper  to  be  reforted  to  when  the  depth 
of  the  water  which  covers  the  ground  intended  to  be  blown 
up  is  not  above  15  or  18  decimetres. 

The  fecond  has  a  great  refemblance  to.  the  procefs  ufual 
in  mines  when  the  ground  fuffers  the  water  to  ooze  through 
it.  It  is  fimpler  and  lefs  expensive  than  the  preceding,  and 
appears  to  me  to  be  very  proper  for  cafes  when  there  are  only 
a  few  decimetres  of  water  above  the  ground. 

The  third  is  fuited  to  great  depths  of  water,  fuch  as  4,  5, 
or  6  metres:  it  is  that  employed  at  Carlfcrona.  It  is  very 
ingenious,  and  feems  hitherto  to  have  been  unknown  to 
the  French  miners. 

3d,  But,  before  I  begin  to  defcribe  thefe  methods,  it 
may  be  of  fome  ufe  to  mention  here  an  interefting  memoir, 
printed  in  the  Journal  de  Phyfique  for  the  year  1779,  on  the 
conftru&ion  of  air-boats  proper  for  facilitating  the  execution 
,of  all  forts  of  works  under  water,  without  employing  pump- 

*  From  the  Journal  des  Mines ,  No.  56. 

ing. 
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ing.  C.  Coulomb,  the  author  of  this  memoir,  after  describing 
the  method  of  conflructing  the  air- boat,  (hows  in  what  man¬ 
ner  it  is  to  be  ufed.  He  points  out  the  means  by  which  it 
may  be  made  to  fink  at  pleaTure,  of  placing  the  workmen 
under  the  box,  of  continually  renewing  the  air,  of  removing 
the  rubbifii  and  laying  a  foundation  of  mafon-work  at  the 
bottom  of  deep  water.  He  then  calculates  the  time  necef- 
fary  for  removing  a  metre  in  height  from  the  bank  of  Quille- 
boeuf,  which  interrupts  the  navigation  of  the  Seine;  and  fore- 
feeing  the  cafes  in  which  mattocks  or  pick-axes  would  be  m- 
fufficient  for  clearing  obftrutTions  from  the  bottom  of  the 
water,  and  where  the  hardnefs  of  the  rock  might  require  the 
ufe  of  gun-powder,  lie  propofes  two  methods  of  blowing  up 
rocks  under  water. 

In  one,  the  workman  placed  under  the  box  bores  the  rock, 
and  introduces  into  the  bottom  of  the  hole  a  box  of  tin  plate 
filled  with  gun-powder,  to  which  is  foldered  a  fmall  tube, 
alfo  of  tin  piate,  which  rifes  above  the  water  at  ebb-tides, 
and  which  is  flopped  with  fom’e  greafy  matter,  after  having 
been  filled  with  a  very  weak  compofition  to  ferve  as 
train.  The  fea,  as  it  rifes,  makes  the  air-boat  float;  and 
when  its  lower  edge  has  rifen  higher  than  the  extremity  of 
the  tube  it  is  then  removed,  and  when  the  ebb-tide  uncovers 
that  extremity  a  perfon  goes  in  a  boat  and  fets  fire  to  it. 

In  the  other  method,  which  the  author  propofes  for 
the  Mediterranean,  and  rivers  where  the  affiflance  of  the 
tide  cannot  be  employed,  the  tube  of  tin  plate  which  con¬ 
tains  the  train  rifes  only  3  decimetres  above  the  rocky  but  is 
terminated  by  a  leather  pipe  covered  on  the  outfide  with 
fome  water-proof  fubflance,  and  in  the  infide  with  an  in- 
combufiible  varnifli,  and  fecured  from  the  prefiure  of  the 
water  by  a  fpiral  winding  made  of  wire.  Its  extremity  mull 
be  carefully  clofed,  and  a  buoy  attached  to  it  carries  it  to 
the  furfaee  of  the  water  when  the  air- boat  is  afloat. 

4th,  I  fhall  fay  nothing  further  of  thefe  methods,  which* 
fuppofe,  as  may  be  feen,  the  affiflance  of  the  air-boat.  I 
only  wifhed  to  point  them  out,  becaufe  they  may  be  ufeful 
in  many  cafes,  and  may,  befides,  give  rife  to  new  ideas, 
and  ferve  to  modify  the  three  particular  methods  which  are 
the  objedl  of  this  memoir. 

I.  Method  of  blowing  up  Recks  at  the  Depth  of  \p>  or  18  Cen¬ 
timetres  under  Water. 

5th,  This  method  confifls  in  the  following  operations; 

Firfl,  bore  the  hole  at  the  bottom  of  the  water  by  the 
help  of  borers,  and  mftruments  of  proper  length. 

3 


Then 
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Then  place  in  the  hole  a  tube  of  tin  plate  clofed  at  the 
lower  extremity.  The  exterior  diameter  of  this  tube  is  of 
fuch  a  fize  that,  when  introduced  into  the  bore,  it  may  fill 
it;  and  its  length  muft  be  fuch  as  that  it  (hall  rife  fome  cen¬ 
timetres  above  the  furface  of  the  water. 

Then  fend  down  to  the  bottom  of  this  tube  the  cartridge 
filled  with  powder  ;  introduce  the  priming  rod,  and  rani 
round  it  clay  or  plafter  according  to  the  ufual  procefs,  and 
only  to  the  height  correfponding  to  the  fummit  of  the  hole. 

in  the  laft  place,  draw  the  priming  rod  and  introduce  the 
train,  and  fet  fire  to  it  with  all  the  neceffary  precautions, 
that  the  workmen  may  be  fheltered  from  danger  at  the  time 
of  explofion. 

O1  fervathn . 

6th,  This  method  has  been  often  employed  with  advan¬ 
tage  in  feveral  mines  of  the  republic  :  it  may  ferve  either  tor 
deepening  wells,  or  making  other  excavations,  when  the 
means  tiled  for  keeping  the  ground  and  bottom  of  wells 
eonftantly  dry  are  ndufiicienf. 

II.  Method  propofed  for  blowing  up  Rocks  fome  Decimetres 

below  Water . 

yth,  When  the  ground  or  rock  to  be  blown  up  is  covered 
only  by  fome  decimetres  of  water,  the  miner  can  lee  the  rock 
which  he  bores,  and  the  hole  to  be  loaded,  with  as  much 
eafe  as  if  there  were  no  water,  and  can  work  with  the  fame 
facility.  In  this  cafe,  to  fave  expenfe,  the  tube  of  tin  plate- 
may  be  omitted,  and  a  cartridge  of  pitched  cloth,  fuch  as  that 
employed  in  ground  through  which  the  water  oozes  in  every 
part,  may  be  employed,  adapting  to  it  a  rod  of  hollow  wood  * 
deflined  to  contain  the  train  that  conveys  the  fire  to  the 
powder.  The  diameter  of  the  aperture  of  this  rod  may  be 
only  a  few  millimetres,  and  its  length  mull  exceed  the  upper 
level  by  fome  centimetres. 

8th,  If  this  method  be  adopted,  firfl  conftru£t  a  cylmdric 
cartridge  of  cloth  or  paflehoard,  and  fill  it  with  gunpowder; 
infert  into  it  the  rod,  which  muft  defcend  to  the  middle  of 
the  length  of  the  cartridge  without  approaching  the  interior 
furface  of  the  wrapper;  pinch  clofely  the  upper  part  of  the 
cartridge  around  the  rod,  and  cover  the  cartridge  and  whole 
rod  with  pitch  or  fome  kind  of  varnifh  f.  Then  fend  down 
the  cartridge  furnifhed  with  its  rod  into  the  hole  of  the  rock, 

*  This  rod  might  be  made  of  the  elder  or  honeyfuckle. 

f  A  foluuon  of  Spanilh  wax  in  alcohol  is  attended  with  the  advantage 
*f  drying  fpeedilv,  and  of  remaining  water-proof  for  a  long  time. 

and 
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and  drive  in  ftrongly  two  plugs  of  dry  wood  to  ferve  as  wad¬ 
ding.  Thefe  plugs  mud  have  a  longitudinal  groove,  that  they 
may  glide  along  the  rod  and  fuffer  the  water  to  efcape. 

Olfervation. 

9th,  Inftead  of  a  rod  of  hollow  wood  you  may  employ, 
with  advantage,  either  a  tube  of  tin  plate  about  four  milli¬ 
metres  in  diameter,  terminating  at  the  lower  extremity,  which 
mud  be  infer  ted  in  the  cartridge  in  a  truncated  cone,  and  an 
orifice  of  two  millimetres ;  or  a  leaden  pipe  drawn  in  the 
manner  of  wire- drawers,  having  the  fame  dimenfions  as  the 
above,  and  whofe  refiftance  may  be  fufficient,  if  you  take 
care  to  introduce  into  it,  while  you  drive  in  the  wadding,  a 
rod  which  may  exa6tly  fill  the  interior  vacuity. 

If  you  have  at  hand  any  kind  of  compofition  capable  of 
acquiring  hardnefs  in  a  little  time  *  at  the  bottom  of  the  water, 
you  may  fubftitute  for  the  rod  and  metallic  tubes  a  flexible 
tube  of  cloth  done  over  with  pitch  or  gum.  In  this  cafe,  it 
will  be  neceffary  to  introduce  the  priming  rod  into  the  tube, 
while  you  drive  in  the  wadding  to  prevent  its  depreflion.  The 
cloth  of  the  tube,  the  upper  extremity  of  which  is  deflined 
to  rife  above  the  hole  in  the  rock,  muft  be  fufficiently  thick 
and  firong  that  the  preflure  of  the  water,  which  I  fuppofe  to 
be  fome  centimetres  above  the  ground,  may  not  flatten  it, 
even  if  the  liquid  fhould  introduce  itfelf  between  the  tube 
and  the  compofition. 

III.  Method  of  blowing  up  Roch  under  Water  at  any  Depth, 

10th,  This  method,  on  the  firft  view,  has  a  refemblance  to 
that  firfi  defcribed,  fince  a  tube  of  tin  plate  is  employed 
in  it;  but  it  differs  efifentially  from  it  in  this  refpedf,  that 
inffead  of  wadding  above  the  charge,  according  to  the  ufual 
method,  you  employ  an  inflexible  fliank  charged  with  a 
weight  at  its  upper  extremity,  and  terminating  at  the  lower 
inafegment  of  an  iron  cylinder,,  which  performs  the  office  of 
a  wedge,  and  is  applied  exactly  upon  another  fimilar  wedge 
inverted  and  refling  on  the  upper  end  of  the  cartridge. 

The  eflfedt  of  this  difpofition,  as  may  be  readily  conceived, 
is  to  force  the  wedge  which  adheres  to  the  cartridge  to  afcend 
a  little  at  the  time  of  the  explofion,  and  to  fqueeze  itfelf  clofely 
againft  the  upper  wedge  fo  as  to  clof’e  the  hole  in  the  rock. 

nth.  The  defcription  of  this  procefs  may  be  feen  in  the 


*  A  mixture  of  quicklime  and 
be  of  this  kind. 


plafter  newly  calcined  would,  perhaps, 

twelfth 
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twelfth  volume  of  the  Memoirs  of  the -Academy  of  Stock¬ 
holm  ;  I  fhall  therefore  give  a  literal  tranflation  of  it  *. 

IV.  New  Method  of  blowing  up  Rocks  under  Water ,  by 

Daniel  Thunberg. 

A  profile  of  the  rock  which  has  been  bored,  and  into  which 
the  charge  is  introduced,  is  reprefented  PI.  V.  fig.  I. 

The  charge  is  contained  in  a  tube  of  tin  plate  impermeable 
to  water,  a  vertical  fefition  of  which  is  reprefented  in  the  fame 
figure.  The  lower  extremity  of  this  tube  mufl  be  adj ufted 
properly  to  the  hole  which  has  been  bored  in  the  rock. 

The  charge  confifts  of  a  paper  cartridge  filled  with  gun¬ 
powder,  and  attached  to  the  iron  wedge  b  with  a  thread  fuch 
as  that  ufed  for  fewing  fails. 

To  this  firft  wedge  b  is  applied  another  r,  which  adheres 
to  an  iron  rod  that  rifes  above  the  tube. 

On  the  plane  face  of  thefe  wedges  is  a  groove  made  with 
a  file  which  reaches  to  the  powder:  this  groove  is  continued 
throughout  the  whole  length  of  the  tube  of  tin  plate  by  means 
of  a  wooden  rod  d9  hollow  on  the  fide  turned  towards  the 
iron  rod,  to  which  it  is  made  faff  with  ftrong  packthread. 

Before  this  rod  is  attached  to  the  iron  one,  a  match,  which 
proceeds  from  the  upper  extremity  and  communicates  with 
the  interior  of  the  cartridge,  is  placed  in  the  groove. 

e  is  a  train  applied  to  the  end  of  the  match. 

£,  C,  are  two  rafts  which  enable  the  workmen  to  bore  the 
rock  and  blow  it  up. 

Pisa  weight  which  prevents  the  iron  from  being  repelled 
too  far  when  the  explofion  takes  place. 

EFGHI  are  different  pieces  necefiary  for  charging. 
E  is  the  cartridge  furnilhed  with  its  wedge,  feen  fideways  ; 
F  the  wedge  feen  in  front ;  G  the  wooden  rule  and  its  groove; 
H  the  upper  wedge  and  its  iron  rod ;  I  the  tube  of  tin  plate. 

When  the  rock  has  been  bored  according  to  the  ufuai 
method  by  employing  a  borer  pretty  lirong  and  of  fuch  a 
length  as  the  depth  of  the  water  may  require,  introduce  into 
it  the  tube  into  which  the  charge  has  been  put;  then  apply 
the  train  e,  and,  having  placed  the  weight  D  above  the  rod, 
fet  fire  to  it.  The  explofion  will  immediately  take  place  :  the 
wedge  b  would  be  expelled  hut  for  the  wedge  c,  which  can¬ 
not  g;ive  way;  and  the  two  wedges  being  thus  united  confine 
the  charge,  the  effe6t  of  which  will  never  fail,  as  has  been 
proved  by  experience. 

*  Details  refpedting  this  procefs  may  be  found  alfo  in  a  large  work  en¬ 
titled  'Defer  iption  des  7  mnattx  executes  a  Car //cron  a,  par  Daniel  Thunberg. 

Four 
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Four  feet  of  the  tube  and  the  lower  wedge  are  in  general 
loft;  but  the  upper  wedge  may  be  employed  for  new  charges, 
becaufe  it  is  never  damaged. 

O 

Olfervation . 

1 2th,  This  method,  the  fuccefs  of  which  is  proved,  de- 
ferves,  no  doubt,  to  be  known  by  all  thofe  engaged  in  great 
undertakings,  and  who  have  frequent  occafion  to  apply  it  *V 
It  is,  perhaps,  fufceptible  of  being  modified;  and  it  appears 
to  me  that,  without  employing  the  impermeable  tube,  a  var- 
niihed  cartridge  might  be  ufed,  with  a  flexible  tube  proceed¬ 
ing  from  it,  lodged  in  the  groove  between  the  two  wedges, 
and  then  riling  above  the  water. 

Fire  alfo  might  be  conveyed  to  the  powder  below  the  wa¬ 
ter  by  means  of  a  ftrong  difcharge  of  eledlricity  ;  but  little 
can  be  expected  from  this  method  in  the  hands  of  workmen. 

In  the  laft  place,  the  lower  wedge  might  be  made  of  hard 
and  very  dry  wood. 

13th,  But  in  whatever  manner  this  method  may  be  em¬ 
ployed  it  will  not  require  great  expenfe,  and  it  may  be  ufed 
with,  great  advantage  for  deepening  ports,  rendering  certain 
harbours  more  convenient  and  fafe,  and  for  freeing  rivers 
and  ftreams  from  thofe  rocks  which  ohftrudt  their  courfe  and 
impede  the  navigation  of  them. 


XLVL  Account  of  a  North-Ea/l  Storm ,  or  IV Temorandums  to¬ 
wards  a  Theory  of  the  Winds  in  the  Region  between  th& 
Gulf -Stream  and  the  Great  Range  of  Mountains  f . 

On  the  Atlantic  coaft  of  America  north-eaft ftorms  begin 
in  the  fouth-weft,  and  proceed  thence  to  windward  at  the 
rate  fometimes  of  about  one  hundred  miles  an  hour.  It  has 
been  remarked  long  ago  by  Dr.  Franklin,  that  ftorms  from 
the  north-eaft,  on  the  eaftern  fide  of  this  continent,  begin  in 
the  oppofite  point,  or  to  leeward.  Whether  this  rule  uni- 
verfally  obtains  may  perhaps  as  yet  admit  of  fome  doubt  : 

■*  M.  Daniel  Thunberg  employed  the  fame  means  to  raife  large  blocks 
of  (tone  from  the  bottom  of  the  water.  For  this  purpofe  a  hole  is  bored 
in  the  block  with  a  miner’s  borer  to  the  depth  of  twenty  or  twenty-five 
centimetres.  Two  wedges  are  introduced  into  it,  forming  by  their  junc¬ 
tion  a  cylinder  fo  as  to  fill  the  hole.  Several  blows  are  then  ftruck  on  the 
iron  bar  which  adheres  to  the  upper  wedge :  the  two  wedges  are  then 
cidfely  fqueezed  together, and  the  block  is  railed  out  of  the  water  by  means 
q(  a  windlafs  and  a  cord  attached  to  a  ring  fixed  in  the  lower  wedge, 
t  Communicated  by  Dr.  Mitchill. 
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but  during  the  uncommonly  mild  winter  of  1801-—  2,  there 
was  a  ftrong  confirmation  of  it. 

On  the  21  ft,  22d,  and  23d  of  February  1802,  there  was 
one  of  the  mod  remarkable  and  long-continued  fnow-ftorms 
that  had  been  known  for  twenty  years.  It  raged  with  ex- 
ireme  violence  on  the  land,  and  was  the  caufe  of  feveral  Ship¬ 
wrecks  along  the  fea-coaft.  Many  lives  and  much  property 
were  loft.  The  movements  in  the  atmofphere  were  felt  firft 
to  the  fouthward,  and  gradually  progrefled  northward,  fo  as 
to  be  fenfible  there;  but  not  until  after  fome  hours. 

The  fadts  were  collected  by  Dr.  Mitchill,  at  Wafhington, 
the  feat  of  the  national  government,  during  the  feffion  of 
congrefs,  when  they  could  be  afeertained  with  the  greateft 
expedition,  correcfnefs,  and  care,  and  are  as  follow : 

After  a  fine,  warm,  and  clear  morning,  the  air  toward 
evening  grew  cloudy,  and  it  became  rainy  and  fiormy.  The 
time  of  its  commencement  near  the  capitol,  on  the  banks  of 
the  Potomack,  as  obferved  by  general  Smith,  was  about  half 
an  hour  paft  five  in  the  afternoon  ;  and  before  eight  the  rain 
was  exceffive,  and  the  wind  boifterous-.  Here  the  weather  did 
not  become  cold  enough  for  fnow  until  towards  morning. 

The  city  of  New-York,  which  is  fituated  rather  more  than 
240  miles  to  the  north-eaft,  did  not  feel  this  commotion  of 
the  atmofphere  until  about  eleven.  Then  the  city  watchmen 
obferved  that  the  weather  was  changed  from  clear  to  cloudy, 
and  that  fnow  began  to  fall ;  and  at  twelve  Mrs.  Mitchill, 
who  opened  a  window  and  looked  out,  obferved  that  the 
ground  was  already  white  with  fnow.  The  tempeft  was 
brewdng,  and,  properly  fpeaking,  was  formed  at  two. 

That  night  Mr.  Humphrey  Wood  was  on  board  a  floop 
bound  from  Newport  (R.  I.)  to  New-York.  The  tempeft; 
drove  the  veffel  afhore  before  morning  on  Mount  Mifery 
Neck,  upon  Long  Ifland.  They  failed  from  Fifher’s  Ifland, 
where  they  had  been  waiting  for  a  fair  wind,  at  ten  o’clock 
at  night,  with  a  wind  at  eaft-fouth-eaft,  and  wrarm  and  plea- 
fant  weather.  But  by  midnight  it  hauled  eaft-north-eaft, 
and  blew'  a  gale,  with  fnow.  Fifher’s  Ifland  may  be  com¬ 
puted  to  be  about  140  miles  eaft-north-eaft  of  New-York. 

Mr.  Webfter  obferved  fome  of  the  phaenomena  of  this 
change  of  weather,  in  its  beginning,  at  New.-Haven.  This 
place  is  89  miles  from  New-York,  or  331  from  Waftiington. 
Here  the  weather  was  clear  in  the  early  part  of  the  evening, 
but  was  overcaft  by  nine.  The  ftormy  commotion  of  the 
atmofphere  feems  to  have  begun  about  twelve.  At  Bofton 
it  was  rather  more  than  an  hour  later. 

Mr.  Blair,  an  officer  who  was  on  board  one  of  three  fliips 
5  .  from 
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from  Salem,  in  Maftachufetts,  that  were  loft  on  Cape.  Cod 
daring  the  ftorm,  related,  after  his  efcape,  that  the  weather, 
on  the  day  of  their  failing,  Sunday,  Feb.  2T,  was  remarkably 
fine  and  favourable.  At  fun-fef  they  were  about  four  leagues 
from  Cape  Ann  Iight-houfe,  with  a  light  breeze  from  fouth- 
eaft.  After  midnight  the  weather  grew  very  threatening; 
and  at  half  pait  two  in  the  morning  of  the  22d  the  wind 
veered  to  the  north-eaft,  and  it  fnowed  fo  faft  that  the  (hips 
could  hardly  difcern  each  other.  The  fhipwrecks  during 
this  dorm  were  numerous  and  dreadful.  Many  perfons  were 
frozen  to  death.  Salem  is  diftant  from  Wafhington  499 
miles,  or  257  from  New-York ;  fo  that  this  latter  place  is 
about  midway  between  the  two  places. 

At  Portland,  in  Maine,  diftant  603  miles  from  Wafhing- 
ton,  the  fnow  began  between  daylight  and  funrife.  It  was- 
obferved  by  young  Mr.  Vaughan,  who  was  travelling  on  the 
morning  of  the  22d.  At  8  A.  M.  the  wind  blew’  violently. 

The  ftorm  began  ftill  later  at  Hallowed,  on  the  Kennebeck 
river.  This  place  is  683  miles  from  Wafhington.  There 
the  fun  rofe  clear  on  the  morning  of  the  22d.  The  air  be-, 
came  cloudy  in  about  a  quarter  of  an  hour.  The  fnow  began 
about  eleven,  and  the  ftorm  had  become  furious  within  two 
hours  after.  Profeflbr  Waterhoufe  and  Benjamin  Vaughan, 
efq.  have  particularly  attended  to  thefe  curious  meteorological 
fadls. 

At  Poughkeepfie,  82  miles  north  of  New-York,  and  fitu- 
ated  beyond  the  firft  range  of  mountains,  the  ftorm  began 
about  four  o’clock  on  the  morning  of  the  22d.  And  at  Al¬ 
bany,  165  miles  north  of  New-York,  it  did  not  begin  until 
a  little  before  day-break  on  the  morning  of  the  22d. 

At  Providence  (R.  I.)  Dr.  W  heaton  obferved  the  evening 
of  the  21ft  to  be  clear  and  pleafant.  The  watchmen  informed 
him  Ci  the  weather  changed  before  12  o’clock,  and  continued 
cloudy,  with  variable  winds,  until  the  violence  of  the  ftorrn^ 
began,  which  wras  at  half  paft  three  on  the  morning  of  the 
2 2d.”  Providence  is  439  miles  from  Whifhington. 

Accounts  from  Charlefton  (S.  C.)  ftate  that  it  began  there 
on  the  2  l ft,  between  two  and  three  o’clock  in  the  afternoon. 
The  diftance  of  Charlefton  from  Wafhington  is  550  miles. 
Bv  the  newfpapers  it  appears  to  have  been  felt  in  the  Bahama 
iflands. 

it  will  be  found,  on  calculation,  that  between  Charlefton 
and  Cape  Ann,  along  the  eoaft,  this  ftormy  movement  pro¬ 
ceeded  to  windward  at  the  rate  of  nearly  one  hundred  miles 
an  hour:  for,  as  it  began  at  Charlefton,  fay  at  three  o’clock, 
at  New-York  at  eleven,  and  off  Cape  Ann  at  two  the  next 

morning. 
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morning,  there  is  a  difference  of  eight  hours  between  Charles¬ 
ton  and  New-York,  and  of  three  hours  between  the  latter 
city  and  Salem,  making  in  the  whole  eleven  hours.  Now, 
computing  the  diftance  from  Charlefton  to  New- York  at 
about  800  miles,  and  from  New- York  to  Cape  Ann  more 
than  33.0,  there  will  be  a  fea-coaft  of  almoft  1100  miles 
i'wept  ov  er  by  this  ftorm  in  fomewhatmore  than  eleven  hours. 
But  this  computation  applies  only  to  the  fea-coaft;  for,  if  we 
take  any  given  point,  as  the  city  of  New-York  for  example, 
and  inftead  of  north-eaft  reckon  due  north,  it  will  be  found 
that  the  progrefs  is  confiderably  flower :  for  it  took  all  the 
time  between  eleven  at  night  and  day-break  next  morning  to 
reach  Albany ,  only  165  miles  diftant  in  that  direction. 

Now,  thefe  remarks  explain  fome  meteorological  fafts, 
which,  though  of  common  obfervation,  have  hitherto  feemed 
paradoxical  or  unaccountable :  for  mariners  know  that,  to 
form  a  good  judgment  of  wind  and  weather,  they  mu  ft  keep 
a  look-out  for  clouds  and  changes  of  atmofphere  to  leeward. 
In  New-York,  the  rain  or  fnow  which  accompanies  a  north- 
eaft  ftorm  can  be  feen  by  labourers  along  the  docks  and 
wharves  in  the  fouth-weft  at  Staten  ifland,  ten  or  eleven 
miles  diftant,  for  fome  time  before  it  begins  in  the  city,  fo 
as  frequently  to  break  off  work,  and  put  away  their  tools. 
And  it  is  confirmed  by  long  obfervation  among  the  farmers 
in  that  vicinity,  that  fnow-banks,  as  they  term  them,  are  to 
be  feen  in  the  fouth-weft  many  hours  before  the  atmofphere 
where  the  obfervers  are  is  clouded  in  the  fmalleft  degree,  or 
any  current  of  air  perceptible.  They  remark  further,  that  a 
judgment  can  be  formed  of  the  weather  by  noting  whether 
the  gathered  clouds  lowering  in  the  diftant  horizon  are  vifible 
to  the  northward  or  fouthward  of  the  fetting  fun.  If  at  fun- 
fet  they  are  to  the  fouth  of  the  fun,  they  predift  a  north-eaft; 
ftorm,  with  fnow;  if  to  the  north,  a  fouth-eaft  ftorm  with 
Beet  or  rain. 


XLVII.  Note  on  the  Memoir  of  Clement  am/ Desoiime, 
■entitled  Experiments  on  Charcoal *\  Bjy  C.  Bert  ho  l- 
LET  f. 

Cu  Clement  and  Desof.me  remark  very  properly,  that 
all  gafes  contain,  at  the  fame  temperature,  the  fame  quan¬ 
tity  of  hygrometric  water.  This  is  fhown  by  the  obferva- 
tions  of  Sauffure  and  Deluc.  Volta  allured  himfelf  of  it 

See  the  lafl  two  numbers  of  The  Philofophical  Magazine, 
f  From  Annates  de  Chi  mi e. 
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I> y \lire£l  experiments,  which  he  made  known  when  at  Paris, 
and  which  are  alreadv  old  ;  and  Prie-ftley  announced,  that  ali 
gafes  di halved  the  fame  quantity  of  ethereal  gas,  except  a 
{mail  difference  exhibited  by  the  carbonic  acid,  which  may 
be  eafilv  accounted  for. 

If  the  experiments  defcribed  by  Clement  and  Deforme 
had  been  exact,  they  would  have  found  in  a  cubic  foot  of  fa- 
turated  atmofpheric  air,  at  nearly  7  degrees  of  the  thermo¬ 
meter*,  the  fame  quantity  which  they  obtained  at  13  or  13 
degrees  of  the  thermometer. 

The  ela'ftic  vapour  of  water  has  a  fpeeific  gravity,  which  is 
to  that  of  air,  at  the  fame  degree  of  compreffion  and  tempe¬ 
rature,  as  10  to  145  but,  befides  this,  there  is,  in  fome  gafeous 
fuhftances,  water  combined  and  more  condenfed,  which  has 
no  influence  on  hygrometric  ph  am  omen  a ;  a  diflinClion  which 
1  indicated  in  the  Ami  ales  de  Cinmie.  by  announcing  that  I 
fhould  treat  this  objedt  in  another  place,  and  with  the  ne- 
ceflary  details. 

It  is  this  combined  water  which  is  more  or  lefs  wanting  in 
natural  carbonate  of  barytes,  as  has  been  very  properly  re¬ 
marked  long  ago  bv  Withering:  hence  it  happens  that  the 
acid  of  this  carbonate  cannot  be  difengaged  by  heat,  though 
it  may  be  difengaged  from  artificial  carbonate,  which  has 
retained  enough  of  water  to  give  fome  of  it  to  the  carbonic 
acid  ;  but,  by  employing  very  dilute  nitric  acid,  the  carbonic 
acid  is  difengaged  from  the  firmer  as  well  as  the  latter,  as 
has  been  alfo  remarked  bv  Withering. 

Prieflley  has  fhown,  that,  by  making  the  fleam  of  water 
to  pafs  upon  native  carbonate,  carbonic  acid  is  eafily  obtained 
from.it:  he  juflly  aferibes  the  eflfedf  to  the  .part  which  the 
carbonic  acid  ought  to  take  up  :  he  made  experiments  to  de¬ 
termine  the  quantity  of  it,  and  though  the  means  feeni  ex- 
a£t,  his  remits  appear  to  me  exaggerated. 

It  is  only  by  this  water  that  we  can  explain  the  quantity 
of  hydrogen  gas  which  is  obtained  by  fubje£ling  carbonic 
acid  to  the  a£tion  of  the  elebtric  fpark,  as  done  by  Dr.  Prieft- 
ley,  Van  Marum,  Monge  and  Henry,  without  decompofing 
the  carbonic  acid. 

It  is  not  the  hygrometric  water  which  experiences  this 
decompofition,  or  it  forms  only  a  very  fmall  part  of  it;  for 
the  quantity  of  hydrogen  gas  is  too  confiderable,  and  Henry 
made  the  experiment  with  very  dry  carbonic  acid. 

C.  Clement  and  Deforme,  who  pronounce  with  fo  much 
confidence  that  I  am  wrong,  and  who  did  not  deign  to  wait 

*  We  fuppofe  Reaumur’s  thermometer  is  meant. - Edit. 
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for  the  publication  of  my  labour  on  charcoal  and  carbonated 
hydrogen  gas,  that  they  might  refute  the  reafons  on  which  I 
have  founded  mv  opinion,  pretend  that  48  parts  of  oxygen 
can  diffolve  52  of  charcoal,  a  folid  fubftance,  the  fpecific 
gravity  of  which  is  confiderable,  and  yet  the  combination 
refulting  from  it,  their  gafeous  oxide  of  carbon,  has  a  fpeci¬ 
fic  lightnefs  greater  even  than  that  of  oxygen  gas. 

I  could  wifh  they  would  point  out  fome  other  compound 
gas  in  which  a  fpecific  levity  greater  than  that  of  the  lighted: 
of  its  elements  can  be  obferved.  Nitrous  gas  is  fpecifically 
heavier  than  azotic  gas ;  fulphurous  gas,  and  oxygenated  mu¬ 
riatic  gas,  heavier  than  oxygen  gas;  the  vapour  of  water  is 
heavier  than  hydrogen;  aminoniacal  gas,  carbonated,  ful- 
phurated,  and  phofphurated  hydrogen  are  heavier  than  hy- 
dropen  eras. 

Here  48  parts  of  oxygen  diffolve,  at  firft,  17  of  charcoal, 
to  form  carbonic  acid,  which  is  heavier  than  oxygen  gas, 
linee  they  diffolved  35  parts  more  of  the  fame  charcoal,  which 
was  folid ;  and  the  combination  has  a  fpecific  levity  greater 
not  only  than  that  of  carbonic  acid,  but  even  than  oxygen. 

gas; 

The  phainomenon  becomes  more  ftriking  when  a  fimilar 
gas  is  fubjebted  to  the  ablion  of  the  elebtric  fpark;  for  Auftin 
and  Henry  obferved,  in  making  the  experiment  on  that  ex- 
trabfed  from  the  acetite  of  pot-ad),  that  its  volume  was 
doubled  *. 

Confiderations  on  the  abtion  of  the  affinity  which  pro¬ 
duces  here  a  phenomenon  fo  diftinbfc  from  others,  and  fo 
contrary  to  the  ideas  which  we  have  of  that  abtion  f,  would 
not  be  unworthy  of  their  refearch.  Thefe  general  confidera- 
tions  ought  not  always' to  be  rejebted  as  deceitful  analogies: 
in  my  opinion,  they  ought  much  rather  to  lerve  as  a  guide 
to  chemifts,  and  to  inform  them  in  particular  of  their  .mis¬ 
takes. 

C.  Clement  and  Deforme  unite  to  their  ftribtures  fome  in- 
t  ere  ding  experiments  on  a  new  combination  of  ftilphur ;  they 
appear  to  me.  to  have  proved  that  it  contains  charcoal,  and 
that  it  is  neither  fulphurated  hydrogen  nor  hydrogenated 

:-r;  Tn  the  Annates  de  Chi  mi  No,  124,  I  mentioned  this  gas  as  one  of 
thofe  that  contain  water  combined  ;  but  new  obiervations  have  proved  to 
me,  that  the  decompolition  of  water  could  have  only  a  very  fmali  ffiare  in 
the  dilatation  it  experiences. 

+  Affinity,  or  chemical  attraction,  fays  Guyton,  proceeds  from  the 
reciprocal  tendency  of  all  the  molecular  to  a  perfett  contact.  Nature  has 
not  force  to  feparate,  to  remove  to  a  difhnce ;  it  has  .only  force  to  bring 
together  and  unite.*— —2 '-ncycLopesdia,  word  Affinity. 

fulphuret'5- 
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fulphuret  *  but  if  I  might  be  allowed  a  conje£ture  on  a  fub- 
je<5b  with  which  I  am  not  yet  acquainted,  it  appears  that  we 
cannot  refufe  to  acknowledge  in  it  the  exigence  of  hydrogen. 
In  my  opinion,  its  great  volatility  cannot  refult  from  two 
fubftances,  fuch  as  charcoal  and  fulphur,  which  not  only  are 
much  more  fixed,  but  which  contain  no  other  fubftances  dif- 
pofed  to  affume  the  elaftic  ftate. 

I  (hall  here  remark,  by  the  bye,  that  they  fay,  that  by 
heating  in  a  retort  a  mixture  of  fulphur  and  charcoal,  no¬ 
thing  is  obtained  but  a  little  gas,  of  a  bad  odour,  infoluble 
in  water ;  and  that  Kirwan,  on  the  contrary,  fays,  fpeaking 
of  hepatic  air,  that  having  treated  with  fire,  fulphur  and 
charcoal  which  he  had  before  kept  a  long  time  in  a  red 
heat,  he  obtained  hydrogen  gas  in  great  abundance. 

It  is  not  exa6t  to  fay,  66  that  an  experiment  proved  to 
them,  that  100  parts  of  carbonic  acid  are  compofed  nearly 
of  28  parts  of  charcoal  and  72  of  oxygen;”—- a  refult  given 
by  Lavoifier.  This  great  man,  in  the  conclufion  of  his  me¬ 
moir,  in  which  the  refults  presented  differences,  expreffes 
himfelf  as  follows  u  The  experiments  made  fince  incline 
me  to  believe,  that  the  proportions  in  charcoal  are  forced ; 
and  I  am  of  opinion,  that  the  quantity  of  carbon  contained 
in  a  quintal  of  carbonic  acid  does  not  exceed  24  pounds, 
and  that  of  oxygen  is  at  leaft  76  pounds.” 

His  opinion  would  be  very  different  from  that  of  C.  Cle¬ 
ment  and  Deforme,  if  they  ftiould  ft  ill  prove  that  charcoal 
is  an  oxide  which  contains  already  32  per  cent,  of  oxygen, 
though  it  is  more  inflammable  than  the  bafe  to  which  it  is 
indebted  for  its  inflammability,  carbon,  or  the  diamond. 


XLVIII.  Me?noir  on  the  tenth  Planet  difeovered  by  Dr. 
Olbers.  Read  in  the  Public  Sitting  of  the  French  Na¬ 
tional  Inflitute,  July  5 th.  by  Jerome  Lalande. 

W  TIEN  we  announced,  in  the  laft  public  fitting,  the 
difeoverv  of  a  planet  by  M.  Piazzi  of  Palermo,  we  were  far 
from  thinking  that,  in  three  months,  we  fliould  have  to  make 
known  a  difeovery  of  the  fame  kind.  It  was  alfo  by  a  for¬ 
tunate  accident  that  this  tenth  planet  wras  difeovered ;  but 
accident  could  favour  none  but  an  intelligent  and  indefati- 
table  aftronomer. 

On  the  28th  of  March,  at  nine  in  the  evening.  Dr.  Ol¬ 
bers  of  Bremen  was  obferving  Piazzi’s  planet,  with  which 
aftronomers  have  been  engaged  for  a  year,  file  was  examin- 
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ing  with  his  telefcope  all  the  fmall  liars  in  the  VirgifTs  wing, 
to  afcertain  their  pofitions,  that  he  might  be  better  able  to 
eftablifh  the  place  of  the  planet,  and  had  come  to  the  20th 
liar  of  the  Virgin,  near  which  he  had  obferved  the  planet 
in  the  month  of  January.  He  was  furprifed  to  fee  near  this 
liar,  which  is  of  the  ( th  magnitude,  another  fmaller  of  the 
7th  magnitude.  He  was  very  certain  that  it  had  not  been 
there  at  the  time  of  his  fir  ft  obfervations  :  he  therefore  haf- 
tened  to  determine  its  pofition ;  and,  having  continued  to 
view  it  for  two  hours,  he  perceived  that  it  had  changed  its 
place  in  the  courfe  of  that  interval.  The  two  following 
nights  afforded  him  the  means  of  being  certain  of  its  mo¬ 
tion,  which  was  10  minutes  per  day.  On  the  28th  of 
March,  at  ph  25 7  mean  time,  at  Bremen,  it  had  184°  $6J 
right  afcenlion,  and  it®  33'  north  declination. 

Aftronomers  have  been  accuftomed  to  confider  as  comets, 
all  ftars  that  have  motion.  This  was  the  cafe  with  the  pla¬ 
nets  of  Herfchel  and  Piazzi  at  the  time  when  they  were  dif- 
covered.  That  of  Dr.  Gibers  had  no  more  refemblance  to 
a  comet  than  the  reft.  With  an  achromatic  telefcope,  the 
magnifying  power  of  which  was  ]8o,  it  could  not  be  diftin- 
guifhed  from  ftars  of  the  7th  magnitude.  It  was  better  de¬ 
fined  than  the  planet  of  Piazzi ;  and,  with  a  telefcope  of  13 
feet,  which  magnified  288  times,  itfeemed  to  have  a  diameter 
of  4  feconds  :  but  this  was  an  effeftt  of  irradiation,  or  of  the 
difperfion  of  the  rays  of  light,  which  always  makes  the  dia¬ 
meters  appear  too  large  5  for  the  fatellites  of  Jupiter  appear 
much  larger  than  the  new  planets,  and  yet  we  know  that 
their  apparent  diameter  is  not  a  fecond. 

Dr.  Mafkelvne,  by  means  of  diaphragms  placed  before 
the  objedt-glafs  of  his  telefcope,  ascertained  that:  the  light  of 
PiazzPs  planet  is  ftronger  bv  one  half  than  that  of  the  new 
planet. 

Dr.  Olbers  having  obferved  the  new  liar  for  four  days,  he 
fent  notice  to  different  aftronomers;  and  on  the  10th  of 
April,  C.  Burckhardt,  when  he  received  his  letter,  went  im¬ 
mediately  to  the  military  fchool  to  fearch  for  it,  and  next  day 
fent  his  oblervation  to  the  inftitute. 

He  began  to  calculate  its  orbit,  trying  firft  a  circle,  and 
then  the  parabola  known  to  be  that  of  comets;  but,  at  the 
end  of  three  davs,  his  elements  were  found  to  err  30  feconds. 
He  tried  alio  ellipfes  of  different  dimenfions. 

On  the  15th  of  May  we  were  informed,  by  a  letter  from 
baron  von  Zach,  the  celebrated  aftronomer  of  Gotha,  that 
Dr.  Gaul's,  an  aftronomer  of  Brunfwick,  had  found  an  el- 
lipfts  which  correfponded  to  the  firft  obfervations.  On  the 
3  "  23d 
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22(3  we  received  the  details.  He  found. the  revolution  to  be 
four  years  feven  months,  and  the  inclination  350.  This 
great  inclination  feemed  to  remove  it  from  the  order  of  pla¬ 
nets,  and  fome  aftronomers  called  it  a  comet;  but  its  proxi¬ 
mity,  and  continual  appearance*  will  not  allow  of  its  being 
placed  among  the  number  of  thofe  flars  of  which  we  often 
1.0 fe  fight  for  fo  long  a  time,  and  which  go  to  enormous  di- 
Itances. 

C.  Burckhardt,  on  his  part,  made  fimilar  refearches ;  he 
made  feveral  trials  with  ellipfes  very  much  elongated,  which 
gave  him  a  refult  very  near  that  of  Dr.  Gaufs. 

O11  finding  that  this  planet,  like  that  of  Piazzi,  was  be¬ 
tween  Mars  and  Jupiter,  and  ghat  its  motion  nmft  be  affected 
by  the  attraction  of  Jupiter,  :  C.  Burckhardt  undertook  to 
calculate  thefe  perturbations.  The  calculation  is  long  and 
difficult,  hut  it  is  indifpenfably  neceffary  to  obtain  the  orbit 
with  more  exactnefs, 

At  laft,  on  the  4th  of  June,  he  finifhed  thefe  laborious 
calculations,  and  found  the  following  elements  : 

Diftance  2,791,  or  95,890,000. 

Kevolution,  4  years,  8  months,  and  3  days. 

Eccentricity,  0.2463  ;  equation  of  the  orbit,  28°  256 

Epoch  of  1802,  4s  230  50 aphelion,  10s  2°  37;  node,  50 
22°  2 8 7 ;  inclination,  340  5o;  40A 

Thefe  elements  correfponded  to  five  obfervations  of  .the 
4th,  16th,  and  27th  of  April,  and  the  7th  and  20th  of 
March;  the  laft  two  made  by  C.  Burckhardt,  and  Lalande 
the  nephew,  who,  as  well  as  C.  Mechain,  Meffier  and  De- 
lambre,  continued  to  obferve  it  as  long  as  it  could  be  feen  in 
the  meridian,  becaufe  fuch  obfervations  are  the  fureft.  After 
the  2 1  ft  of  May,  other  inftminents  and  other  ftars  were  ne- 
ceftary  ;  but  it  ftill  pafted  through  fome  included  among  the 
15000  ftars  which  we  have  publiffied.  On  the  15th  of  June 
thefe  elements  correfponded,  within  a  few  feconds,  with  the 
obfervations  of  Mechain  and  Meffier;  which  confirms  the 
exaHnefs  of  the  elements  found  by  C.  Burckhardt,  and  af- 
fures  us,  that  the  motion  of  the  new  planet  is  already  known. 
Baron  von  Zaeh  has  publilhed  a  great  many  obfervations  re- 
fpe&ing  it  in  his  Journal. 

C.  Cabrol  de  Murol  has  calculated  for  us  an  ephemeris, 
which  gives  the  fituation  of  this  planet  to  the  21ft  of  Octo¬ 
ber,  on  which  day  it  wfill  have  2270  7'  of  right  afeenfion,  and 
6°  8'  of  declination.  It  will  then  fet  at  7n  51':  there  is 
therefore  reafon  to  think  that  it  may  be  ftill  obferved.  It 
will  be  above  Libra  near  the  Serpent,  after  palling  the  legs 
of  the  Cow-herd,  He  finds  that,  in  1806*  it  will  have  337° 
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of  fouth  declination,  and  that  it  will  then  be  difficult  to  fee 
it  at  Paris :  but  C.  Vidal,  who  has  already  obferved  it  this 
year,  will  then  be  better  able  than  we  to  follow  it. 

Its  greateft  northern  declination  will  not  exceed  2 61  de¬ 
grees,  a  term  at  which  it  will  be  a  year  hence.  It  will  be 
eafier  to  be  feen,  but  its  diftance  will  be  double,  and  its  light 
four  times  lefs  than  the  prefent  year.  In  the  month  of 
March  1804,  it  will  be  at  th.ee  times  the  diftance;  its  light 
will  be  nine  times  lefs,  and,  in  all  probability,  it  will  be 
difficult  to  obferve  it. 

As  the  orbit  of  this  new  planet  interfeOs  that  of  Piazzi,. 

I  was  curious  to  know  whether  the  two  planets  might 
not  meet;  but  I  found  that,  when  they  are  in  the  fame 
plane,  there  will  be  an  interval  of  about  19  millions  of 
leagues  between  them. 

The  planet  of  Dr.  Olbers  is  very  fmall.  If  we  fuppofe  its 
apparent  diameter  to  be  half  a  fecond,  1  find  that  its  real 
diameter  cannot  be  more  than  100  leagues.  Dr.  Herfchel, 
in  a  paper  which  he  read  before  the  Royal  Society  on  the 
yth  of  May,  makes  it  to  be  four  times  lefs.  He  fays,  that 
on  the  2 2d  of  April  Piazzfs  planet  was  only  22  hundredths 
of  a  fecond,  and  that  of  Olbers  13  hundredths;  but  it  ap¬ 
pears  to  me,  that  we  have  no  means  of  determining,  with  . 
certainty,  quantities  fo  fmall. 

Dr.  Olbers  calls  his  new  planet,  Pallas;  but,  as  I  fee  no 
fufficient  motive  for  this  fabulous  denomination,  I  prefer 
giving  it  the  name  of  the  perfon  to  whom  we  are  indebted 
for  this  valuable  difcovery.  • 

Dr.  Olbers  diiiinguifhed  himfelf  in  1797  by  an  excellent 
treatife  on  comets,  and  was  worthy  of  the  good  fortune  with 
which  his  labours  have  been  crowned. 

(For  a  further  account  of  Dr.  Olbers,  fee  the  la  ft  number 
of  the  Philofophical  Magazine,  where  an  engraving  of  him 
is  given.) 
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XLIX.  Notices  ref  pelting  New  Bools. 

An  Examination  of  the  Report  of  the  Committee  of  the  Hcufe 
of  Commons  on  the  Claims  of  Remuneration  for  the  Vaccine 
Pock  Inoculation ,  containing  a  Statement  of  the  principal 
hijloric.  l  Palis  of  the  Vaccina.  By  George  Pearson, 
M.B.  F.R.S.  Pbyjician  to  the  Vaccine  Pock  Inflitution, 
Senior  Pbyjician  to  St.  George's  Hof pit al ,  Honorary  Mem¬ 
ber  of  the  Board  of  Agriculture ,  &tc.  Johnfon,  8vo. 
1803. 

THE  inoculation  of  the  cow-pock  having  always  ap¬ 
peared  to  us  to  be  interefting,  not  only  on  account  of  the 
improvement  of  the  practice  of  medicine  from  it,  but  alfo 
as  a  very  curious  fad/t  in  natural  hiftory,  we  have  noticed  fe- 
verai  publications,  and  received  many  papers  and  notices 
concerning  it.  It  is  not  our  defign  to  give  a  complete  ana- 
lyfis,  or  even  copious  extracts  ;  but  the  prefent  work  demands 
an  early  account,  as,  no  doubt,  many  of  our  readers  will  be 
eager  to  know  what  is  the  objedt  of  the  prefent  examination, 
which  the  author  ftates  to  be — 

cc  r.  In  order  to  fubmit  to  the  judgment  of  the  public, 
whether  or  no  more  honourable  and  juft  grounds  might  not 
have  been  afferted  for  the  remuneration  of  the  petitioner. 

(i  2.  In  order  to  offer  evidence  for  the  manifeftation  of  fe- 
veral  truths,  and  for  the  expofition,  perhaps,  of  fome  errors 
and  miftakes;  and 

“  3.  With  the  view  of  obtaining  the  opinion  of  the  public, 
whether  or  no  any  credit  be  due  to  others  for  the  difcovery  of 
fadls;  the  detedfion  of  ill-grounded  affertions ;  and  for  labour, 
expenditure  of  time,  and  other  facrifices,  in  introducing  and 
maintaining  the  vaccine  inoculation.” 

The  author,  in  the  very  firft  page,  fets  out  with  declaring 
to  the  public  that  Dr.  Jenner  is  the  difcoverer  of  the  vaccine 
inoculation,  and  in  this  point  of  view  he  confiders  him  as 
entitled  to  the  remuneration  by  a  prior  right  to  every  other 
perfon  ;  but  in  the  courfe  of  the  work  he  brings  out  a  great 
variety  of  fadfs  in  evidence,  to  (how  that  neither  the  necef- 
fary  fadls  for  the  prefent  practice  were  difcovered  by 
Dr.  Jenner,  nor  were  the  fadls  which  he  published  even 
eftablifhed  by  a  fufficient  number  of  experiments.  The  au¬ 
thor  brings  out  a  great  number  of  extracts  from  publications, 
to  {how  that  he  had  no  fmall  {hare  in  inveftigating  the  vac¬ 
cine  inoculation  pradtice ;  but  that  the  petitioner  claims,  or 
rather  the  committee  in  their  report  affirm,  the  whole  prac¬ 
tice  to  have  been  eftablifhed  by  him.  To  ihow  the  contrary, 
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the  author  exhibits  the  amount  of  Dr.  Jenner’s  experience, 
the  value  of  which  he  allows  to  be  great,  and  that  it  was  the 
direct  occafion  of  all  that  has  been  done  fince  his  publica¬ 
tion. 

ift,  He  hates  that  the  whole  amount  of  Dr.  Jenner’s  ex¬ 
perience  was  but  feven  or  eight  cafes  of  inoculation  of  the 
cow-pock. 

2d,  That  he  gave  no  description  of  the  cow-pock  ;  fo  that, 
after  the  practice  was  begun,  miftakes  on  this  account  were 
made,  which  were  rectified  by  the  characters  of  the  eruption 
afcertained  by  the  author  and  Dr.  WoodvilJe. 

3d,  That  they  brought  out  the  evidence  of  feveral  hundred 
cafes  in  two  or  three  months  time,  which  before  were,  as 
above  afterted,  only  feven  or  eight. 

4th,  That  Dr.  Jenner  in  giving  plates  of  the  cow-pock 
did  not  mention  what  day  after  inoculation,  which  made  them 
of  little  ufe,  and  mifled  by  affirming  that  the  inoculated 
eruption  was  fo  like  the  fmall-pox  that  the  mold  experienced 
inoculator  could  not  diftinguifh  them  from  the  fmall-pox. 
To  fhow  the  inexperience  of  Dr.  Jenner,  the  author  gives  a 
plate  of  the  two  inoculated  difeafes,  from  which  it  appears. 
Dr.  Pearfon  fays',  incredible,  on  account  of  the  difference, 
how  Dr.  Jenner  could  ever  have  fpoken  of  fuch  a  refem- 
blance,  if  his  experience  had  not  been  confined  to  a  few 
cafes  ? 

3th,  That  Dr.  Jenner’s  experience  muff  have  been  very 
limited,  from  his  recommendation  of  applications  of  acaultic 
nature,  found  to  be  fubfequently  unrequired — from  his  de¬ 
riving  the  cow-pock  from  the  greafe  of  horfes — from  his  af¬ 
firming  that  a  perfon  could,  again  and  again,  have  the  vac¬ 
cine  difeafe  ;  and  even  after  the  fmall-pox — from  expecting 
fo  much  inflammation  that  the  fafety  to  infants  was1 
dreaded — from  his  not  knowing  that  very  commonly  there 
is  no  fenfible  conftitutional  difeafe  ;  and  yet  not  deferibing 
the  cow-pock  to  know  when  it  really  takes  place,  the  prac¬ 
tice  was  not  underftood,  and  miftakes  were  committed  which 
have  been  fet  right  by  other  perfons.  Partly  from  thefe 
errors  difgufting  the  public,  and  from  the  deficiencies 
not  leaving  a  foundation  to  p radii fe  upon,  Dr.  Jenner’s  claims 
to  ample  and  exclufive  remuneration  are  remedied  by  this  au¬ 
thor,  who  yet  confiders  him  as  the  origin  of  all  the  benefits 
of  the  new  inoculation,  and  very  happily  quotes  two-  verfes 
from  Ovid  to  fhow  that  the  power  now  in  our  hands  of  ex- 
tinguifhing  the  fmall-pox  is  from  Dr.  Jenner. 

Jam  labor-in  fine  eft.  Obftanria  fata  removi,. 

Altaqpe,  poife  capi  faciendo,  Pergama  cepit. 

‘  Y  The 
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The  author  fcrutinifes  the  feveral  claims  of  the  petitioner, 
and  endeavours  to  fhow  that  thofe  given  to  the  houfe  of 
commons,  as  found  valid  by  the  committee,  are  not  true 
according  to  hiftory.  But,  fays  he,  a  very  juft  and  dignified 
ground  might  have  been  taken,  equally  favourable  for. remu¬ 
neration,  as  follows  :  “  That  the  petitioner  had  propofed  a 
'new  kind  of  inoculation,  and  actually  furnifhed  fome  inftunces 
of  the  iuccefs  of  it,  founded  upon  facts  :  of  which  fome  were- 
bronght  to  light  and  ufe,  which  heretofore  had  been  only 
locally  known  to  a  very  few  perfons  ;  and,  that  in  confe- 
quence  of  confidcrable  fubfequent  inveftigations,  by  the  au¬ 
thor  and  others,  fuch  a  body  of  evidence  had  been  obtained, 
and  fuch  further  faffs  had  been  difcovered,  as  demonftr.ated 
the  advantages' of  the  new  prabtice,” — p.  165. 

Although  it  appears,  according  to  the  evidences,  that  ino¬ 
culation  was  p  radii  fed  even  from  human  fubjedf  to  human 
fubjecf  before  Dr.  Jenner,  yet  the  author  neither  confiders 
Dr.  Jenner  nor  the  public  as  under  any  obligations  to  them, 
and  that  fuch  cafes  are  proper  to  be  recorded  in  hiftory,  but 
ought  not  to  aftedf  the  remuneration.  How  far  this  reafon- 
ing  will  be  allowed  to  be  convincing,  we  are  in  doubt. 

The  author  appeals  to  the  public,  whether  or  no  he  has 
not  proved  by  evidence  that  exclufive  claims  of  credit  w?ere 
not  due  to  Dr.  Jenner,  but  that  he  himfeif  and  Dr.  Wood- 
ville,  although  they  afked  for  no  pecuniary  reward,  were 
entitled  to  the  confideration  of  having  principally  eftabli died 
the  practice. 

In  this  Examination,  1110ft  indeed  all  the  valuable  fadts  of 
the  vaccine  difeafe  come  under  review :  in  particular,  full 
evidence  is  delivered  concerning'  the  effedts  of  matter  accords 
ing  to  the  age  of  the  pock  ;  the  fubjedt  of  fpurious  cow-po.ck 
is  fully  explained;  the  propriety  of  local  applications ;  the 
charadters  of  the  cow7- pock ;  the  coincidence  of  the  cow- 
pock  with  the  fmall-pox,  and  other  fadts  are  explained 
very  fully. 

Althouoji  the  author  difclaims  any  deften  of  fettino-  afide 

1 ,  O  #  4  y  v  ^  -  Gj  -  o 

the  petitioner’s  claim  to  reinuneralion,  he  fully  proves  vac¬ 
cine  inoculation  to  have  been  carried  on  to  a  great  length  by 
others  :  among  thefe  is  the  experience  of  the  late  Mr.  Nafh, 
in  the  Weft  of  England,  whole  manuferipts  {how  that  he  was 
prepared  to  write  on  the  cow-pock  inoculation  as  far  fuperior 
to  the  fmall-pox — -i.  Not  being  infedtious;  2.  Not  being 
attended  by  eruptions;  3.  Being  a  certain  fecurity  again  ft 
the  fmall-pox  ;  4.  Gives  cafes  of  inoculation  of  cow-pock  ; 
5.  Cicatrix  after  cow-pock  inoculation  is  larger  than  after 
fmall-pox  j  6.  Perfons  who  cannot  take  the  fmall-pox 
.  1  cannot 
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cannot  take  the  cow-pock  ;  7.  He  is  to  be  the  firft  writer  on 
the  cow-pock,  as  Dr.  Heberden  was  on  the  chicken-pock  ; 

8.  Differs  from  fmall-pox  in  affecting  brute  animals; 

9.  Defcribes  the  cow-pock  on  cows;  10.  Cows  can  take 
the  cow-pock  but  once  ;  ji.  Does  not  yet  know  whether  a 
perfon  who  has  had  the  fmall-pox  can  take  the  cow-pock  ; 
11.  In  thcfe  who  have  had  the  cow- pock,  on  inoculation 
for  the  fmall-pox,  there  is  more  inflammation  than  in  thofe 
who  have  not  had  the  difeafe.  Mr.  Nafh  wrote  his  laft 
obfervations  in  1781.  Dr.  Jenner’s  firft  experiment  of  ino¬ 
culation,  as  hated  from  his  own  book,  was  in  May  1796? 
and  the  remaining  feven  cafes  in  3798.  The  author  was 
afked  by  the  committee  whether  he  thought  Dr.  Jenner  got 
his  information  from  any  preceding  inoculator,  and  he  an- 
fwered  (p.  36.)  “  That  he  imagined  they  were  independent, 
of  each  other. ” 

It  appears  that  Dr.  Pearfon,  having  had  no  credit  allowed 
by  the  committee  of  the  houfe  of  commons,  fubmits  his 
evidences  to  the  public,  to  determine  in  what  light  he  is 
to  be  confide  red,  as  well  as  Dr.  Woodwille,  by  pofterity. 

We  are  happy  to  announce  that  the  Journal  des  Mines , 
the  editors  of  which  are  C.  Brochant,  Haiiy,  A.  Baillot,  I.  L. 
Tremery,  N.  L.  Vauquelin,  and  Collet  Defcoftils,  is  Hill  car¬ 
ried  on  upon  the  fame  liberal  and  extenfive  plan.  The  edi¬ 
tors  are  all  men  diftinguifhed  by  their  talents  and  attachment 
to  the  fciences;  and  the  work,  of  which  fixty-eight  numbers 
are  already  publifhed,  contains  a  variety  ofufeful  and  interefl- 
ing  papers  on  mineralogy,  and  every  thing  that  relates  to 
mines  and  the  art  of  mining  in  general.  Such  fubjedls  as 
require  it  are  illuftrated  by  plates. 


L.  Proceedings  of  Learned  Societies . 

ROYAL  SOCIETY  OF  LONDON. 

1  HE  reading  of  Mr.  Chenevix’s  paper  on  the  chemical 
analyfis  of  corundum  was  nnifhed  on  the  27th  of  May. 

On  the  3d  of  June  a  defcription  of  the  anatomy  of  the  or- 
nithorhynchus  hyflrix,  by  Everard  Home,  efcjvF.R. S.  was 
laid  before  the  Society.  This  animal  is  a  native  of  New 
South  Wales,  and  feveral  fpecimens  have  been  brought  over 
in  fpirits  :  its  length  is  about  7  inches;  it  is  covered  with 
hair  and  with  quills.  Its  bill  fomewhat  relembles  that  of  the 
ornithorhynchius,  but  wants  the  lateral  lips.  Its  teeth  are 
**  horny. 
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horny,  and'  confined  to  the  tongue  and  the  palate :  the  hind 
legs  are  furnifhed  with  a  fpur.  The  ttomach  has  a  number 
of  horny  papillae  near  the  pylorus:  it  is  much  larger  than 
that  of  the  ornithorhynchus  paradoxus:  the  animal  appears 
to  fwallow  a  confiderable  quantity  of  fand  with  its  food.  The 
fecond  branch  of  the  fifth  pair  of  nerves  is  extremely  filial], 
fo  that  this  fpecies  has  probably  no  peculiar  fenfe  of  feeling 
on  its  bill:  that  of  fmell  appears  to  compenfate  the  deficiency. 
The  fmall  bones  of  the  ear  are  only  two,  correfponding  to 
the  malleus  and  flapes ;  the  divifions  of  the  cochlea  are  car¬ 
tilaginous.  The  contents  of  the  pelvis  agree  with  thofe  of 
the  ornithorhynchus,  in  greatly  refembling  the  clafs  of  birds. 
Mr.  Home  has  examined  leveral  other  fpecies  of  man  is  and 
myrmecophaga,  but  finds  that;  they  all  are  furnifhed  with 
mammae.  1  he  peculiar  characters  of  the  genus  ornithorhyn¬ 
chus  appear  to  be  the  fpur  on  the  hind  legs,  the  abfence  of 
nipples,  the  fmooth  beak,  and  the  homy  teeth.  From  all 
thefe  confiderations,  Mr.  Home  infers  that  the  genus  forms 
a  connecting  link  between  the  mammalia,  aves,  and  am¬ 
phibia.  ;  -  •  ■  •  ^ 

This  animal  was  defcribed  before,  by  Dr.  Shaw,  under  the 
name  myrmecophaga  aculeata ;  but,  from  the  abfence  of  the 
mammae,  and  its  greater  internal  relemblance  to  the  orni¬ 
thorhynchus,  Mr.  Home  places  it  in  the  fame  genus. 

'  On  the  17th  an  analyfis  of  a  pulmonary  calculus,  by 
P.  Cramp  ton,  efq.  was  read. 

Mr.  Grampton  round  in  100  parts  of  this  calculus,  45  of  lime, 
37  of  carbonic  acid,  and  18  of  animal  matter  and  water;  this 
-was  probably  albumen,  being  coagulable  in  acids.  He  thinks 
it  probable  that  this  fpecimen  may  have  been  of  a  different 
nature  from  thofe  which'  are  defcribed  by  Fourcroy,  and 
which  have  been  fuppofed  to  contain  phofphate  of  lime. 
Mr.  Crampton  thinks  it  eafier  to  underhand  how  phofphate 
of  lime  might  have  been  feparated  from  the  blood  than  car¬ 
bonate  ;  but  he  conceives  that  even  this  may  be  depofited 
in  the  lungs  by  a  morbid  procefs,  fimilar  to  the  healthy  one 
by  which  it  is  fecreted  to  form  a  confiderable  part  of  the 
bones. 

The  fame  evening  a  letter  from  Mr.  Carlifie  to  the  prefi- 
dcnt  was  read,  containing  a  defcription  of  two  kinds  of  eyes 
obferved  in  the  grylius  gryllotalpa,  with  other  circumftances 
refpe&ing  the  ftrudfure  and  natural  hiftory  of  that  animal. 

On  the  24th  of  June  a  method  of  examining  refraHive  and 
difperfive  powers  by  prifmatic  reflection,  by  Dr.  Wollafton, 
F.  R.  S.  was  read. 

It  was  fuggefted  to  the  author  by  a  confideration  of  the 

prifmatic 
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prifmatic  fpeculum  employed  by  Sir  Ifaac  Newton  in  his 
reflecting,  teiefcope.  The  angle  at  which  the  total  reflection: 
of  light  of  any  kind  fir'll  takes,  place  ^t  the  furface  of  a  rarer 
medium  depends  on  the  comparative  denfity  of  the  two  me-, 
diums  in.contaCB  and  hence  the  meafurement  of  this  angle 
readily  furpilhes  a  determination  of  the  ratio  of  refraCtion  at 
the  common  furface  for  the  kind  of  light  obferved.  Thus  by 
means  of  a  triangular  prifm,  a  drop  of  each  of  two  or  more 
fluids  being  placed  fide  by  fide  on  the  under  furface,  it  may 
eaiilv  be  found,  by  inclining  the  prifm  more  and  more,  which 
of  the  dark  fpots  .firft  disappears,  and  it  follows  that  the  re¬ 
spective  fluid  has  the  weakeit  retractive  power.  But  when  a 
folid  is  examined,  it  muft  in  general  be  united  by  the  inter- 
pofition  of  fome  fluid  of  a  higher  refraClive  denfity,  otherwise 
the  eontaCl  will  be  too  imperfeCt ;  and  it  is  eafily  Shown  that 
this,  interpofition  does  not  affeCt  the  ultimate  refute.  But 
for  determining  at  once  the,  numerical  ratio  of  the  fines,  Dr. 
Wollaflon  has  invented  an  apparatus  where,  by  means  of  a 
rectangular  prifm,  of  flint  glafs,  the  index  of  refraCtion  of 
each  fubffance  is  read  off  at  once  by  a  vernier,  the  three  fides 
of  a  moveable  triangle  performing  the  operations  of  reduction 
of  the  ratios  in  a  very  compendious, manner.  In  this  method 
it  is  obvioufly  unneceffary  that  the  fub fiances  to  be  examined 
ihould  be  of  any  determinate  form;  and  it  is  as  eafy  to  afcertaiij 
the  refraClive  denfity  of  the  mofi  opaque  as  of  the  mod  tranf- 
parent  bodies,  provided  they  be  lets  refraCtive  than  the  prifm 
employed,  ft  may  alfo  ferve  as  a  chemical  tefl,  for  example 
in  eflentia!  oils,  which  when  adulterated  are  generally  ren- 
.dered  lefs  refractive;  and  a  very  minute  quantity  is  Sufficient 
for  the  experiment.  Where  the  medium  is  of  variable  den¬ 
fity,  this  is  almofi  the  only  mode  in  which  its  refractive  power 
can  be  afiertained ;  hence  it  is  of  Angular  utility  in  exa- 
mining  the  refraCtion  of  the  cay  {tall  me  lens.  (Philofophical 
TranfaCtions,  1801,  p.  41.)  A  copious  table  of  the  refrac¬ 
tive  powers  of  various  fob  fiances  is  here  inferted.  The  di- 
jfperfive  powers  of  different  lubfiauces  are  inferred  from  fimilar 
4)bfervations  upon  the  fringes  which  ufually  accompany,  or 
rather  conftitute,  the  boundary  of  reflection  :  the  author  ob- 
ferves  that  they  are  fometimes  wanting,  or  even  reverted, 
when  the  difperfion  is  equal  at  different  angles  of  deviation, 
pr  when  it  is  greater  even  with  a  lets  deviation,  as  when  oil 
of  faffafras  is  applied  to  a  prifm  of  flint  glafs,  as  well  as  in 
many  cafes  of  (pars  with  fluids.  Solutions  of  metallic  falts 
in  general  are  found,  to  be  very  highly  difperfive :  by  weaken¬ 
ing  the  folution  till  the  line  of  feparation  became  colourlefs, 
and  then  noting  the  refraClive  denfity,  Dr.  Wollaflon  has 
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been  able  to  compare  the  difperfive  powers  of  fever al  fuch 
lubftances  with  that  of  plate  glai's.  He  has  alfo  arranged  a 
number  of  fub fiances  in  a  table  in  the  order  of  their  difperfive 
powers,  at  a  given  deviation ;  an  order  materially  different 
from  that  of  their  refractive  denfitv.  A  very  important  ob- 
fervation  concludes  this  part  of  the  effay.  Dr.  Wollafton 
obferves,  that,  by  looking  through  a  prifm  at  a  drftant  cre^- 
vice  in  a  window-fhutter,  the  divifion  of  the  fpeCtrum  may 
be  feen  more  diftinctly  than  by  any  other  method;  and  that 
the  colours  are  then  only  four,  red,  yellowifh  green,  blue, 
and  violet,  in  the  linear  proportions  of  the  numbers  16,  23, 
36,  25  ;  and  that  thefe  proportions  will  be  the  fame  whatever 
refraCtive  fubftance  be  employed,  provided  that  the  inclina¬ 
tion  of  the  prifm  remain  unchanged.  In  the  light  of  the 
lower  part  of  a  candle,  the  fpeCtrum  is  diftinguifhed  by  dark 
fpaces  into  five  diftinCt  portions. 

Another  communication  from  Dr.  Wollafton,  on  the 
oblique  refraCtion  of  Iceland  cryflal,  was  alfo  read  the  fame 
evening. 

It  contains  a  confirmation  of  the  experiments  of  Huygens 
on  this  fubftance,  with  additional  evidence,  deduced  from 
the  fuperiority  of  Dr.  Woll  aft  oil’s  mode  of  examining  the 
powers  of  refraCtion.  He  obferves,  that  Dr.  Young  has  al¬ 
ready  applied  the  Huygenian  theory  with  confiderable  fuc- 
cefs  to  the  explanation  of  feveral  other  optical  phasnomena, 
and  that  it  appears  to  be  ftrongly  fupported  by  fuch  a  coinci¬ 
dence  of  the  calculations  deduced  from  it,  with  the  refults 
of  thefe  experiments,  as  could  fcarcely  have  happened  to  a 
falfe  theory. 

On  the  3  ft  of  July  was  read  a  paper,  by  Dr.  Young,  F.R.S. 
giving  an  account  of  fome  cafes  of  the  production  of  colours 
not  hitherto  defcribed. 

A  paper  on  the  compofition  of  emery,  by  Smithfon  Ten¬ 
nant,  Efq.  F.R.S.  was  alfo  read. 

Mr.  Tennant  finds  that  emery  is  diftblved  with  fome  diffi¬ 
culty  in  a  ftrong  heat  by  carbonate  of  Foda,  and,  after  the 
ftibfidence  of  a  little  iron,  the  earth  contained  in  the  folution 
is  almoft  purely  argillaceous,  This  refuit  is  exaCtly  fimiiar 
to  Mr.  Klaproth’s  arialyfis  of  diamond  fpar  or  corundum. 
From  100  parts  Mr.  Tennant  procured  80  of  argil,  3  of  ft  lex, 
and  4  of  iron,  with  an  undiflblved  refiduum  of  3  parts,  and 
a  lofs  of  10,  great  care  having  been  taken  to  feparate  the 
parts  attraded  by  the  magnet  :  fome  portions  however  con¬ 
tained  almolt  one  third  of  iron.  The  hardnefs  of  emery  and 
diamond  fpar  appears  to  be  equal.  The  emerv  ufed  in  Eng¬ 
land  is  brought  principally  from  the  iflaud  of  Naxos;  it  is 

imported 
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imported  in  the  form  of  angular  blocks,  incrufted  with  iron 
ore,  with  pyrites,  and  mica;  fubftances  which  ufually  ac- 
company  the  corundum  from  China. 

A  catalogue  of  500  new  nebulae,  nebulous  ftars,  planetary 
nebulae,  and  cluilers  of  ftars,  was  laid  before  the  Society  by 
William  Herfchel,  LL.D.  F.  R.S.;  and  the  preliminary  re¬ 
marks  on  the  conftruCtion  of  the  heavens  were  alfo  read. 

Dr.  Herfchel  takes  a  very  enlarged  view  of  the  fidereal 
bodies  com  poling  the  univerfe,  as  far  as  we  can  conjecture- 
their  nature;  and  enumerates  a  great  diverlity  of  parts  that 
enter  into  the  conftruCtion  of  the  heavens,  referving  a  more 
complete  difcuffion  of  each  to  a  future  time,  lire  fir  ft  fpeeies 
are  infulated  liars ;  as  fuch  the  Author  conliders  our  fun,  and 
all  the  brighteft  ftars,  which  he  fuppofes  nearly  out  of  the 
reach  of  mutual  gravitation ;  for,  Hating  the  annual  parallax 
of  Sirius  at  i",  he  calculates  that  Sirius  and  the  fun,  if  left 
alone,  would  be  33  millions  of  years  in  falling  together;  and 
that  the  aCtion  of  ftars  of  the  milky  way,  as  well  as  others, 
would  tend  to  protraCt  this  time  much  more.  Dr.  Herfchel 
conjectures  that  infulated  ftars  alone  are  furrounded  by  pla¬ 
nets.  The  next  are  binary  fidereal  fvftems,  or  double  ftars : 
from  the  great  number  of  thefe  which  are  vifible  in  different 
parts  of  the  heavens,  and  the  frequent  apparent  equality  of 
the  two  ftars,  Dr,  Herfchel  calculates  the  very  great  impro¬ 
bability  that  they  fhonld  be  at  diftances  from  each  other  at 
all  comparable  to  thofe  of  the  infulated  ftars :  hence  he  in¬ 
fers  that  they  mull  be  fubjeCted  to  mutual  gravitation,  and  can 
only  preferve  their  relative  diftances  bv  a  periodical  revolu¬ 
tion  round  a  common  centre.  In  confirmation  of  this  in¬ 
ference  he  promifes  foon  to  communicate  a  feries  of  obferva- 
tions  made  on  double  ftars,  fhowing  that  many  of  them  have 
aClually  changed  their  fttuation  in  a  progreftive  courfe,  the 
motion  of  fome  being;  direCt,  and  of  others  retrograde.  The 

4  o  c  t  t 

proper  motion  of  our  fun  does  not  appear  to  be  of  this  kind, 
but  to  be  rather  the  eflfeCt  of  fome  perturbations  in  the  neigh¬ 
bouring  fyftcms.  I  lie  fame  theory  is  next  applied  to  triple, 
quadruple,  and  multiple  fyftcms  of  ftars,  and  particular  hy¬ 
pothetical  cafes  are  explained  by  diagrams.  Some  fuch  cafes. 
Dr.  Herfchel  is  fully  perfuaded,  have  a  real  exiftence  .in  na¬ 
ture.  The  fourth  fpeeies  confifts  of  cluttering  ftars,  and  of 
the  milky  way:  the  ftars  thus  difpofed  conftitute  mattes, 
which  appear  brighter  in  the  middle,  and  fainter -towards  the 
extremities,  being,  perhaps,  collected  in  a  fpherical  form. 
Groups  of  ftars  the  author  diftinguifhes  from  thefe  by  a  want 
of  apparent  condenfal  ion  about  a  centre -of  attraction;  and 
clutters  of  ftars,  by  a  much  more  complete  comprettion  near 
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fuch  a  centre,  fo  as  to  exhibit  a  mottled  luflre,  almoff  refem- 
bling  a  nucleus.  The  eighth  fpecies  confids  of  nebula-, 
which  probably  differ  from  the  three  laft  fpecies  only  in  being 
much  more  remote;  fome  of  them,  Dr.  Herfehel  calculates^ 
mud  be  at  fo  great  a  di  dance  that  the  rays  of  light  mud  have 
been  nearly  two  millions  of  years  in  travelling  from  them  to 
Cur  fydem.  The  dellar  nebulae,  or  dars  with  burs,  form  a 
diftiinT  fpecies.  A  milky  nebulofity  is  next  mentioned, 
which  may  in  fome  cafes  refemble  other  nebula,  but  in 
others  appears  to  be  diffufed,  almoft  like  a  fluid  :  the  author 
is  not  inclined  to  confider  it  as  either  refembling  the  zodiacal 
light  of  the  fun,  or  as  of  a  phofphorefcent  nature.  The  tenth 
fpecies  is  denominated  nebulous  dars ;  thefe  are  dars  fur- 
rounded  with  a  nebulofity  like  an  atmofphere,  of  which  the 
real  magnitude  mud  be  amazingly  great ;  for  the  apparent 
diameter  of  one  of  them,  deferibed  in  the  catalogue,  was  3 
The  planetary  nebulae  are  didinguidied  by  their  equable 
brightnefs  and  circular  form,  while  their  light  is  dill  too 
faint  to  be  produced  bv  a  Angle  luminary  of  great  dimenfions. 
W  hen  they  have  bright  central  points,  Dr.  Herfehel  confi- 
ders  them  as  forming  a  twelfth  fpecies,  and  fuppofes  them  to 
be  allied  to  the  nebulous  dars,  which  might  approach  to  their 
nature,  if  their  luminous  atmofpheres  were  very  much  con- 
denfed  round  the  nucleus. 

O11  the  8th  of  July,  the  fi  r  A  part  of  a  paper  on  the  rectifi¬ 
cation  of  the  conic  feet  ions  was  laid  before  the  Society  by 
the  Rev.  John  Hellins,  B.D.  F.R.S.  It  contained  nine  theo¬ 
rems  for  the  rectification  of  the  hyperbola  by  means  of  in¬ 
finite  feries,  one  only  of  which  had  been  before  publidied, 
each  haying  its  particular  advantages  in  particular  cafes  of 
the  proportions  of  the  axis  and  of  the  ordinates,  fo  that  they 
appear  to  contain  a  complete  practical  folution  of  this  import¬ 
ant  problem,  and  they  are  illudrated  by  a  variety  of  examples. 

O11  the  fame  evening  were  read  obfervations  on  heat,  and 
on  the  aCtion  of  bodies  which  intercept  it,  by  Mr.  Prevod, 
profeffor  of  natural  philofophy  at  Geneva,  They  confid 
chiefly  of  inferences  from  Dr.  Herfehel ’s  important  experi¬ 
ments  on  the  tranfmiflion  of  heat  by  different  refraCting  me¬ 
diums,  efpecially  the  different  kinds  of  glafs.  Mr.  Prevod 
fets  out  with  the  law  of  the  interchange  of  heat  as  afeertained 
by  the  experiments  of  MM.  Kraft  and  Richmann,  that  while 
the  time  flows  equably,  the  differences  of  the  temperature  of 
two  contiguous  bodies  flow  proportionally,  or  are  in  geome¬ 
trical  progreflion.  Hence  from  three  obfervations  of  the 
aCfual  temperature  of  a  thermometer,  at  given  intervals  of 
time,  we  may  determine  the  progreflion  ot  the  differences, 
and  confequentlv  the  aCtual  heat  of  the  medium.  The  au- 
4  thor 
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thor  applies  this  method  to  Dr.  HerfcheFs  experiments  on 
the  heat  of  a  folar  ray  tranfmitted  through  different  mediums, 
and  the  conclufions  are  very  different  from  what  we  fhould 
at  firft  fight  infer :  for  inftanee,  in  Dr.  HerfcheFs  24th  ex¬ 
periment,  the  blue  glafs  intercepted  one-  tenth  only  of  the 
rays  of  heat,  and  not  one-fourth,  as  the  thermometer  feemed 
to  indicate.  But  the  immediate  interception  muft  have  been 
fomewhat  greater  than  one-tenth,  for  a  certain  portion  of 
heat  actually  communicated  to  the  glafs  muft  have  radiated 
afrefh  towards  the  thermometer,  and  contributed  to  produce 
the  temperature  obferved ;  and  accordingly  as  this  circum- 
ftance  took  place  in  a.  greater  or  lefs  degree,  the  thermometer 
muft  have  been  varioufly  and  irregularly  affeCIed.  Of  fuch 
an  irregularity  almoft  every  one  of  the  experiments  {hows 
evident  marks ;  and  the  apparatus  is  not  minutely  enough 
defended  to  furnifh  data  for  calculating  its  magnitude.  From 
thefe  principles  an  experiment  of  Mr.  Pi  diet  on  the  intercep¬ 
tion  of  heat,  is  reconciled  with  Dr.  HerfcheFs  experiments. 

In  the  fecond  part  of  this  paper  Mr.  Prevoft  treats  of  the 
reflection  of  heat  and  of  cold.  He  obferves  that  Bacon  fug- 
gefted  the  inquiry  refpeCUng  the  concentration  of  invifible 
heat  by  glaftes.  Lambert  attributed  the  effeCt  of  the  reflec¬ 
tion  from  a  common  fire  to  its  invifible  heat.  Mr.  de  Sauf- 
fure  fuggefted  to  Mr.  Pictet  to  confirm  Lambert’s  fufpicion 
by  experiment,  and  the  fuccefs  is  well  known.  His  experi¬ 
ment  on  the  reflection  of  cold  Mr.  Prevoft.  has  already  em¬ 
ployed  in  fupport  of  the  opinion  that  the  equilibrium  of  heat 
is  not  a  quiefeent  equilibrium,  or  an  equilibrium  of  tenfion, 
but  an  equilibrium  of  motion,  where  the  interchanges  of  heat 
on  either  fide  are  equal ;  and  this  theory  has  been  adopted 
by  profeftor  PiCtet,  and  by  other  philofophers.  Hence  the 
author  endeavours  to  deduce  the  law  already  inferred  from 
Richmann’s  experiments.  Mr.  Prevoft  obferves  that  this 
theory  would  be  equally  applicable  to  the  opinion  of  thofe 
who  confider  heat  as  confiding  in  the  undulations  of  an  elaftic 
medium;  although  he  thinks  that  opinion  liable  to  many 
objections,  efpecially  on  account  of  the  refiftance  which  the 
motions  of  the  planets  muft  fuffer  from  it.  In  a  note  added 
by  Dr.  Young,  who  communicated  the  paper,  the  affection 
of  Newton  is  quoted  in  anfwer  to  this  objection,  yet  DoCtor 
Young  confeflfes  that  Newton  appears  to  have  calculated  er- 
roneoufly;  but  he  obferves,  that  if  the  flighted  difficulty  of 
this  kind  fhould  occur  from  aftronomical  confiderations,  it 
might  be  avoided  bv  confiderinn;  the  luminiferous  ether  as 
unconcerned  in  the  phsenomena  of  cohefion,  and  then  its 
rarity  might  be  affumed  as  great  as  we  chofe  to  make  it. 

The  Society  adjourned  to  November  4. 
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Account  of  the  labours  of  the  Mathematical  and  Phyfical 
Oafs,  during  the  fecond  quarter  of  the  year  10.— Continued 
from  No.  47. 

Zoology, — *C.  Cuvier  communicated  to  the  clafs  a  great 
tiumber  of  obfervations,  which  he  made  on  the  worms  which 
contain  a  greater  or  lefs  quantity  of  red  blood,  and  fimilar  to 
that  which  circulates  in  animals  that  have  vertebrae.  A 
fluid  more  or  lefs  red  had  long  been  remarked  in  the  earth-' 
worm  ;  but,  as  a  fluid  of  the  fame  colour  had  been  feen  in 
the  larvae  of  feveral  infeCts,  it  was  not  known  whether  that 
of  the  earth-worm  was  real  blood.  About  four  years  ago 
C.  Cuvier  removed  all  doubt  on  this  fubjeCfc,  and,  after  de- 
fcribing  the  vafcular  fyflem  of  the  earth-worm  and  leech, 
proved  that  the  red  fluid  of  thefe  two  animals  is  a  real  fan- 
guine  fluid.  In  the  courfe  of  laft  autumn  this  naturalift  was 
enabled  to  extend  his  refearches  on  this  part  fo  interefting 
to  the  phyfiology  of  animals.  He  obferved  phenomena  far 
more  general,  and  confequently  more  remarkable,  than  thofe 
he  had  difcovered  before.  He  found  that  all  articulated  worms, 
fuch  as  the  naiades,  nereides,  aphrodites,  amphinomes,  tere- 
bellae,  amphitrytes,  and  ferpules  have  red  blood ;  that  this 
fluid  circulates  in  a  complete  fyflem  of  arteries  and  veins,  and 
that  it  proceeds  to  the  branchiae,  or  to  the  furfaceof  the  fkin, 
to  aflume  a  red  colour,  by  an  operation  analogous  to  refpira- 
tion  in  man  and  animals  with  vertebrae. 

Medicine. — C.  Percy,  aflociate,  read  medical  and  philofo- 
phical  obfervations  on  an  univerfal  ancylofis,  or  immobility  of 
all  the  articulations,  and  exhibited  to  the  clafs  the  fkeleton 
of  the  unfortunate  fubjeCt,  who  lived  twelve  years  in  that 
flate,  worfe  than  death*  of  which,  according  to  C.  Percy,  it 
was  a  dreadful  image  and  a  long  precurfor. 

This  furgeon  in  chief  of  the  armies,  after  quoting  inflances 
of  ancylofis  obferved  by  different  phyficians,  and  particularly 
by  Real,  Colomb,  and  C.  Portal,  informed  the  clafs  that 
C.  Francpois-Maurice  Marcieu  de  Simorre,  an  officer  in 
the  army,  had  contracted,  during  the  campaigns  in  Corfica, 
a  rheumatic  gout  which  fucceflively  deprived  him  of  the  ufe 
of  his  fingers,  hands  and  feet;  which,  after  producing  the 
moft  violent  pain,  made  it  impoflible  for  him  to  move  any 
part  of  his  body,  and  even  his  lower  jaw;  and  which  at  length 
put  an  end  to  his  exiftence.  He  fpent  feveral  years  in  an 
eafy  chair,  without  enjoying  a  moment’s  fleep,  notwithi land¬ 
ing  the  ftrongeft  dofes  of  opium.  Being  reduced  to  fuch  a 
flate,  as  to  be  able  to  fuck  only  a  little  foup  or  wine  through 
Vol.  XIII.  No.  $  1 .  U  '  the 
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the  fmall  interval  left  between  the  upper  and  lower  teeth  ;  he 
caufed  two  of  the  incifive  teeth  to  be  drawn,  and  by  means  of 
the  aperture  produced  by  this  opera ti  n,  he  fpoke  with  more 
freedom,  and  could  fuck  up  liquids  through  a  pipe,  and  even 
fwallow  a  little  minced  meat. 

His  body,  a  kind  of  animated  ftatue,  or  living  carcafe, 
formed  only  one  piece;  all  his  bones  were  cemented  to  each 
other:  and  notw  ithflanding  this  (late  of  extreme  mifery,  Si- 
morre  often  converfed  with  great  cheerfulncfs,  and  dilated 
every  year  an  almanack  in  verfe,  which  the  public  eagerly 
bought  up,  to  relieve  his  misfortune  without  wounding  his 
delicacy.  That  of  the  year  5  was  diftinguiflied  by  the  fol¬ 
lowing  motto  : 

P'ive  'te  la  lumiere,  et  perclus  de  fon  corps, 

It  ic  rit  de  la  vie,  en  attendant  ia  mort. 

Simorre’s  countenance,  however,  difplayed  great  expreflion, 
and  even  hilarity.  The  mufcles  of  his  face  had' acquired  a 
lingular  mobility;  they  were  continually  in  action,  either 
to  i’upply  the  want  of  ge  ft  ores,  which  he  could  no  longer 
employ,  or  to  wrinkle  his  fkui  and  dri\e  away  the  infects 
which  continually  tormented  him. 

C.  Percy  lias  defcribed  the  origin  and  progrefs  of  this 
difeafe,  fortunately  very  rare  :  he  has  examined  the  caufes 
and  explained  the  alteration  of  the  bones,  and  particularly 
thofe  of  the  articulations  of  Simorre,  whofe  (keleton,  a  ter¬ 
rible  and  at  the  fame  time  valuable  monument  of  human 
mifery,  is  now  depofited  in  the  confervatory  of  the  fchool  of 
medicine  at  Paris. 

In  a  fecond  memoir  C.  Percy  has  defcribed  all  the  effects 
of  a  monftrous  voracity,  to  w  hich  he  gives  the  name  o [poly¬ 
phagia  A  voung  man,  in  the  environs  of  Lyons,  named 
Tarare,  at  an  early  period  of  life,  having  followed  a  compa¬ 
ny  of  mountebanks,  had  accuftomed  himfelf  to  fwallow  peb¬ 
bles,  large  offals  of  meat  coarfe  fruits,  knives,  and  even 
living  animals.  Terrible  colics  and  other  violent  affections, 
were  not  able  to  make  him  renounce  this  dangerous  habit* 
which  foon  became  an  imperious  want. 

Having  enlifted  in  the  beginning  of  the  laft  war  in  one 
of  the  battalions  of  the  army  of  the  Rhine,  he  fought  in  the 
neighbourhood  ot  a  flying  hofpital  the  neceffary  aliment. 
The  refufe  of  the  kitchen,  the  remains  of  the  foldiers*  allow¬ 
ance,  rejected  articles  and  putrid  provifions  were  not  fuffi- 
cient  to  fatiate  his  appetite.  He  often  conlefted  with  the 
vilefl  animals  far  their  difgufting  food,  and  he  w'as  in  the 
continual  purfuit  of  cats,  dogs,  and  ferpents,  which  he  de¬ 
voured 
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Vo  tired  alive.  It  was  neceflary  to  drive  him  away  by  force 
or  threats  from  the  apartments  of  the  dead,  and  from  the 
places  where  the  blood  drawn  from  the  lick  Had  been  depo¬ 
sited  i  Attempts  were  made,  but  in  vain,  to  cure  this  voracity, 
by  giving  him  in  turns  fat  bodies,  acids,  opium,  and  even 
la  coque  du  Levant.  The  difappearance  of  a  child  fixfeen 
months  old  having  excited  ftrong  fufpicions  again  ft  him, 
he  deferted  :  but  in  the  year  6  he  was  admitted  into  the  hof- 
pital  of  Verfailles,  in  a  ftate  of  confumption,  which  had  fue- 
ceeded  this  horrible  appetite,  and  which,  according  to  his  own 
account,  was  occafioned  by  a  Silver  fork  that  had  remained  in 
the  inteftinal  canal. 

As  he  died  loon  after,  C.  Tuftier,  chief  furgeon  of  that 
holpital,  had  the  courage  to  open  the  body,  notwithftanding 
the  infupportable  cdour  which  it  exhaled  :  but  the  fork  was  not 
found.  The  ftomach  was  of  an  extraordinary  fize ;  the  in- 
teftines,  completely  ulcerated,  exhibited  remarkable  fwellings; 
and  the  gall-bladder  was  of  a  very  great  capacity. 

Tarare  was  of  a  fmall  ftature,  delicate  and  weak ;  his  look 
had  nothing  in  it  favage.  When  young,  the  fkin  of  his 
belly  could  almoft  be  wrapped  round  his  body,  and  after 
a  full  meal  one  might  have  almoft  believed  him  to  be  drop- 
fical :  a  thick  vapour  iftued  in  torrents  from  his  mouth,  his 
whole  body  fmoked,  the  fweat  flowed  in  abundance  from 
bis  head,  and,  like  feveral  of  the  merit  voracious  animals,  he 
fell  afteep  to  digeft. 

C.  Percy  terminated  his  memoir  by  explaining  the  internal 
organization  of  thofe  wretches  condemned  bv  nature  to  ex- 

j 

perience  this  cruel  and  inordinate  hunger:  he  explained  the 
greater  part  of  the  phaenomena  they  exhibit;  and  he  con¬ 
cludes,  from  numerous  inftances  of  polyphagia  w  hich  he  has 
collected,  that  the  unfortunate  perfotis  (ubjedl  to  it,  rind,  for 
the  moll  part,  an  end  to  their  torments  by  death,  before  they 
attain  to  the  age  of  forty. 

Account  of  the  labours  of  the  Clafs  of  the  Phvfical  and 
Mathematical  Sciences  during  the  third  quarter  ot  the 
year  10. 

Astronomy. — Obfervations  on  the  new  Vianet  discovered 

hy  M.  Others ,  of  Bremen  ;  and  the  Oppojition  oj  Ceres,  the 

Planet  difcovered  by  M.  Piazzi. 

A  conjebture  as  eafy  to  be  formed  as  ufelefs  to  aftronomy 
had  given  reafon  to  prefume  the  exiftenee  of  a  planet  be- 
twen  Mars  and  Jupiter;  but  the  law  which  aftronomers 
were  pleafed  to  eftablim  from  the  diftances  of  the  planets 

U  2,  known. 
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known,  appeared  verified  for  a  moment  by  the  difcovery  of 
Piazzf s  planet,  but  was  foon  belied  in  the  mod  formal  man¬ 
ner  by  the  obfervation  of  a  new  planet  very  near  the  firft.  Here 
then  we  have  an  in  dance  of  the  fall  of  opinions  founded  on 
deceitful  analogies,  and  on  the  fade  ideas  which  we  form  of 
what  eonditutes  order  and  regularity  in  the  defigns  of  na¬ 
ture.  It  will  doubtlefs  not  cure  men  of  the  propenfity  they 
have  to  indulge  in  vain  {’peculations,  which,  after  making  a 
noife  for  a  while,  foon  fall  into  the  deeped  and  well  merited 
oblivion  ;  and  notwithdanding  the  numerous  Ielfons  which 
the  podtive  feienees  never  ceafe  to  offer,  they  will  always  be 
found  fearching  for  the  caufes  of  effects  when  the  data  ne- 
ceffary  for  that  purpofe  are  entirely  wanting,  and  even  when 
no  relations  perceptible  to  our  fenfes  feem  to  be  conneXed 
with  the  nature  which  they  affign  to  the  unknown  caufe. 

The  new  dar  of  which  we  here  fpeak,  exhibits  one  re¬ 
markable  fingularity,  which  contradicts  the  fyftems  conceived 
to  explain  the  formation  of  the  planets  according  to  the  pro¬ 
bability  of  a  caufe  in  virtue  of  which  their  orbits  have  been 
confined  within  a  very  narrow  zone,  named  the  zodiac.  The 
great  inclination  of  the  orbit  of  this  dar  obliges  us  to  ex¬ 
tend  confiderably  the  breadth  of  the  zodiac;  and  gives  rea- 
fon  to  believe  that  it  has  perhaps  no  boundaries  :  thefe  re¬ 
flexions  are  founded  on  the  following-  facts  borrowed  from 
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t4.  On  the  20lh  of  Germinal,  C.  Burckhardt  having  re¬ 
ceived  information  that  M.  Olbers,  of  Bremen,  had  difeo- 
vered  a  new  dar,  which  had  the  appearance  of  a  planet,  he 
communicated  this  intelligence  the  fame  evening  to  all  the 
adronomers  of  the  Inditute,  who  fought  for  it  the  night  fol- 
lowing.  Next  day,  C.  Meffier,  Mechain  and  DeUmbre  gave 
to  the  clafs  an  account  of  their  obfervations :  the  new  dar 
had  a  fenfible  motion,  both  in  right  afeenfion,  and  declina¬ 
tion.  It  prefented  no  appearance  of  a  tail,  nor  even  of  a 
nebulofity,  and  could  be  didinguifhed  by  nothing  but  its 
movement  from  dars  of  the  eighth  magnitude,  which  were 
in  its  neighbourhood.  They  continued  to  obferve  it  in  the 
meridian  till  towards  the  end  of  Floreal :  it  always  prefented 
the  fame  appearances,  only  that  its  light  was  dill  weaker, 
becaufe  it  began  to  recede  from  the  earth.  -  , 

“  Attempts  were  made,  but  in  vain,  to  find  a  parabola 
which  would  correfpond  with  the  obfervations.  A  circle  was 
attended  with  no  better  fuccefs.  An  ellipfe  was  neceffary,  and 
one  even  very  eccentric.  In  this  refpeX  the  new  planet  differs 
very  little  from  Mercury ;  but  what  is  more  extraordinary  in 
regard  to  it  is,  that  its  inclination  is  vabout  35°,  while  that 
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of  Mercury  is  only  7,  and  that  of  the  planet  Ceres  difco- 
vered  in  1801  by  Piazzi,  io°  37'.  Thus  we  fhall  be  obliged 
to  enlarge  confiderably  the  zodiac,  if  we  continue  to  denote 
by  that  name  the  zone  of  the  heavens  in  which  the  planets 
perform  their  revolutions.  Another  very  remarkable  pecu¬ 
liarity  is,  that  the  mean  diftance  of  this  planet  differs  very 
little  from  that  of  Ceres.  We  are  not  yet  acquainted  in  the 
folar  fyftem  with  two  planets  the  orbits  of  which  are  fo 
near. 

So  many  Angularities  render  this  new  planet  highly  in- 
terefting  to  aftronomers;  for  it  is  befides  fo  fmall,  that  it  can 
have  no  fenfible  influence  on  the  neighbouring  planets:  while, 
on  the  other  hand,  it  muft  experience  very  confiderable  pertur¬ 
bations  from  Jupiter.  C.  Burckhardt  has  kept  an  account  of 
the  principal  of  them,  in  order  to  determine  an  elliptical  orbit. 
We  have  indeed  great  need  of  a  pretty  correct  theory,  to  be  able 
to  find  this  planet  when  it  fhall  iffue  from  the  folar  rays,  into 
which  it  is  about  to  enter;  otherwife  its  fmall  fize  would  render 
thefearch  for  it  very  uncertain.  It  is  even  highly  probable  that 
it  would  have  remained  ftill  a  long  time  unknown,  had  it  not 
been  found  exactly  in  the  place  which  Ceres  had  quitted,  and 
quite  clofe  to  ftars  which  had  been  much  obferved  by  aftro- 
nomers  for  feveral  months.  It  was  a  curious  union,  that  of 
three  new  planets  with  which  aftronomy  has  been  enriched 
in  our  days,  they  were  all  three  feen  to  pafs  the  meridian 
in  a  few  minutes  of  time.  M.  Gibers  has  given  to  his  planet 
the  name  of  Pallas/” 

The  perfection  to  which  inftruments  and  methods  are  now 
carried,  has  enabled  aftronomers  to  deduce  from  a  fmall  num¬ 
ber  of  obfervations,  the  determination  of  the  elements  of  the 
planetary  orbits,  which  they  were  formerly  obliged  to  leave  to 
future  ages.  One  of  thefe  ftars  is  no  fooner  difc.overed,  than 
its  motions  are  affigned  with  remarkable  precifion,  as  is 
proved  by  the  opposition  of  Ceres,  or  PiazzPs  planet,  ob¬ 
served  at  the  military  fchool  by  Lalande  junior  and  Burck-- 
hardt. 

They  have  determined  the  moment  of  the  oppofition,  on 
the  26th  of  Ventofe,  year  10  (March  17th  1802),  at  46' 
S''  mean  time  of  the  national  obfervatorv,  Paris. 

The  true  longitude  freed  from  the  effects  of  aberration, 
nutation  and  parallax,  17 6°  2,1  26*^5  • 

Northern  geocentric  latitude  37  7  57*5 

The  tables  conftrudted  by  C.  Burckhardt,  differed  from 
obfervation  -f  5^*4  in  latitude,  and  4-  2i//*8  longitude.  The 
latter  of  thefe  errors  indicates  that  the  radius  vector  muft 
be  a  little  increafed ;  but  the  author  ftill  waits  for  new  ob- 
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fervations  before  be  can  make  the  neceffary  corre&ions.  Tn 
the  calculation  of  this  oppofiti.cn,  C.  Lalande  junior  and 
Burckbardt  from  three  obfervations  of  the  fun  which  agreed 
very  well,  diminifhed  by  n'1  the  longitude  of  this  planet 
given  by  the  tables. 

Mathematics  applied  to  Philosophy. — Remarks 

on  the  W'  rence  between  the  Telocity  of  Sound  deduced 
from  lh  ory  and  that  given  by  Qbfervation.  New  Demon- 
Jtrations  of  the  principal  Theorems  in  regard  to  the  Attrac¬ 
tion  exercfed  by  Spheroids ;  [fecial  Determination  of  the 
Conditions  of  the  equilibrium  oj  a-  Body  made  to  balance 
freely  on  a  Flexible  Wire  or  on  a  Fluid . 

The  refult  found  by  Newton  for  the  velocity  with  which 
found  is  propagated  in  the  atmofpheric  air,  and  fince  con¬ 
firmed  bv  various  analytical  refearches  of  fucceeding  geome¬ 
tricians,  differs  however  about  a  ninth  from  that  given  by 
experiment  :  the  former  is  only  297*2  metres,  and  the  fecond  is 
comprehended  between  337  2  metres  and  350’S.  This  point 
cf  philofophv  being*  one  ot  thofe  to  which  analyfis  applies  with 
the  greateff  rigour,  it  was  impoffible  to  aferibe  to  the  errors 
or  imperfection  of  calculation,  the  difference  between  theory 
and  obfervation.  Newton  therefore  himfelf  and  fome  of  the 
philofophers  who  wrote  after  him  on  this  fubjedt  have  formed 
different  bvpothefes,  in  regard  to  the  conffitution  of  the  at- 
mofphere,  in  order  to  account  for  the  difference  in  queftion. 
But  as  none  of  thefe  hypothefes,  which  explained  the  faCb 
cnlv  in  a  very  vague  maimer,  could  aceord  with  the  difeove- 
ries  of  the  modern  chemiftry,  reipedting  the  nature  of  the 
air,  it  has  fince  been  aferibed  to  the  influence  which  the  va¬ 
riations  of  the  temperature  that  accompany  the  dilatation  and 
condenfation  of  the  an*  refulting  from  its  vibrations  may  have 
on  the  velocity  of  found. 

C.  Biot,  affociate,  has  endeavoured  to  determine  by  cal¬ 
culation,  the  efiedt  which  thei'e  vibrations  that  cannot  be 
doubted,  produce  on  the  velocity  of  found.  He  has  proved 
that  it  n  ight  be  very  fenfible,  and  even  fufficient  to  carry  tfie 
velocity  of  found  beyond  the  term  fixed  by  experiment.  For 
this  purpofe  he  fet  out  from  fome  experiments  on  the  dilata¬ 
tion  of  the  air,  and  of  gas,  made  under  the  direction  of 
Berthollet,  by  C.  Guv-Luffac,  and  he  has  combined  them 
with  a  plaufible  hvporhefis  on  the  quantity  of  caloric  difen- 
gaged  by  the  com  predion  of  the  air,  viz  that  this  fluid, 
imeer  thtle  circunnianc.es,  abandons  as  much  of  it  as  is  ne- 
ceffary  to  he  taken,  from  it  by  fimple  cooling  111  order  to  re¬ 
duce  it  to  the  bulk  it  is  made  to  occupy. 
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As  this  hypothecs  gives  a  refult  too  great,  C.  Biot  then 
refumes  the  queftion  in  an  inverfe  order,  and,  from  the  ob- 
ferved  velocity  of  found,  endeavours  to  find  what  ought  to 
be  the  quantity  of  caloric  abandoned  bv  the  air,  when  it  L 
reduced  by  compreffion  to  the.  half  of  its  volume;  and  he 
finds  that  the  fame  quantity  would  raife  Reaumur’s  thermo¬ 
meter  to  about  69°. 

C.  Biot  has  communicated  alfo  to  the  clafs  refearches  on 
the  attradbon  of  fpheroids.  This  fubjeCt,  treated  firft  in  a  fyn~ 
thetic  manner  by  Maclaurin,  was  a  long  time  thequickfand 
of  analyfis,  which,  however,  in  the  hands  of  Lagrange,  Le¬ 
gendre,  and  Laplace,  has  fucceffively  alfumed  a  fuperiority  over 
fynthefis,  and  conducted  torefults  which  could  not  have  been 
obtained  without  its  affiftance.  But  there  remained  in  the 
analytical  demonftrations  of  the  principal  theorems  on  this 
fubjeCt,  a  complication  which  C.  Biot  made  to  difappear 
in  a  very  happy  manner,  by  combining  a  theorem,  for  which 
we  are  indebted  to  Lagrange,  with  a  partial  differential  equa¬ 
tion,  found  by  Laplace,  and  applying  to  this  equation  a  pro- 
cefs,  which  he  prefented  himfeir  feme  years  ago  to  the  clafs, 
to  integrate  by  feries  partial  differential  equations. 

The  equation  to  which  we  allude  is  among  three  of  the  diffe¬ 
rential  co-efficients  of  the  fecond  order  of  the  function  which 
expreffes  the  fum  of  the  moleculae  of  the  fpheroid  divided  by 
their  diffance  from  the  point  attracted ;  its  integration  gives 
for  this  quantity  a  feries  containing  two  arbitrary  functions 
arranged  according  to  the  powers  of  one  of  the  co-ordinates 
of  the  point  attracted.  By  fucceffively  taking,  in  regard  to 
each  of  thefe  variable  quantities,  the  differential  co-efficients 
of  the  feries  which  expreffes  the  attractions  exercifed  by  the 
fpheroid  in  a  direction  parallel  to  the  axes  of  the  co  ordi¬ 
nates,  C.  Biot  Qbtained  developments  of  thefe  attractions,  de¬ 
termined  entirely  by  three  quantities,  independent  of  the  va¬ 
riable  one,  according  to  the  powers  of  which  the  develop¬ 
ments  are  arranged. 

It  thence  refults,  iff,  that  to  have  the  attractions  of  any 
fpheroid  on  any  point  of  fpace,  it  is  fufficient  to  take  at  plealure 
a  plane,  and  to  calculate  the  attractions  of  the  fpheroid  on  the 
points  fituated  in  that  plane:  thofe  which  are  within  the 
fpheroid  will  determine  the  general  expreffion  of  its  attraction 
on  the  interior  points  ;  the  other  will  determine  thofe  which 
belong  to  the' exterior  points. 

2d,  That  if  two  fpheroids  are  fueh  that  their  attractions 
on  all  the  points  of  the  fame  plane  parallel  to  three  rectan¬ 
gular  axes  are  to  each  other  in  a  conftant  ratio,  the  attrac- 
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lions  of  thefe  fpheroids  on  any  point  of  fpace  will  prefer ve  the 
fame  ratio. 

Thefe  general  theorems,  when  the  queftion  relates  to  re¬ 
volving  fpheroids,  are  modified  in  the  following  manner  : 

To  have  the  attraction  of  a  revolving  fpheroid  on  any 
point  of  fpace,  it  will  be  fufficient  to  know  thefe  attractions 
on  any  point  of  a  right  line  perpendicular  to  the  axis  of  re¬ 
volution,  and  drawn  through  a  point,  taken  at  pleafure,  in 
that  axis. 

If  two  revolving  fpheroids  are  fuch  that  their  attractions 
on  any  point  of  the  fame  ftraight  line,  fubjeCt  to  the  pre¬ 
ceding  conditions,  are  to  each  other  in  a  conflant  ratio,  the 
attractions  exercifi  d  by  thefe  fpheroids  on  any  point  of  fpace 
will  retain  the  lame  ratio. 

C.  Biot  applies  in  fucceffion  various  theorems  to  any 
elliptical  and  revolving  fpheroids,  and  thence  deduces  the 
well-known  theorems;  then  translorming,  in  a  general 
manner,  the  variable  quantities  of  his  formulae,  he  con¬ 
cludes,  that  to  have  the  attraction  of  any  fpheroid  on  any 
point  of  fpace,  it  is  fufficient  to  know,  for  the  points  of  any 
furface  that  may  be  aflumed  at  pleafure,  the  two  firft  terms  of 
the  development  of  the  function  which  expreffes  the  fum  of 
the  moleculae  of  the  fpheroid  divided  by  their  diftance  from 
the  point  attracted;  and  that,  if  there  are  two  fpheroids,  the 
attractions  of  which  on  the  fame  points  of  that  furface  are  to 
each  other  in  a  ratio  independent  of  the  primitive  co-ordi¬ 
nates,  the  attractions  of  the  two  fpheroids  on  any  point  of 
/the  fpace  whatever  will  be  to  each  other  in  the  fame  ratio. 
He  concludes  his  memoir  by  the  application  of  thefe  laft 
theorems  to  revolving  fpheroids. 


LI.  Intelligence  and  Mifcellaneous  Articles . 
s  ,  COMMERCIAL  COLLEGE. 

Many  of  our  readers  will  perufe  with  fome  degree  of  in- 
terelt  the  following  propofals  for  eltabliffiing  by  fubfeription 
a  commercial  college  at  Hull.  It  would  give  us  much  plea- 
fu  e  to  be  able  to  announce  that  fimilar  inftitutions  were 
about  to  be  eltabliffied  in  other  places. 

“  The  objeCt  of  this  inftitution  is,  to  obtain  for  the  man 
of  bufinefs  precife  information  on  the  nature  and  value  of 
every  article  of  commerce,  whether  the  raw  material  or  manu¬ 
factured  :  to  point  out  to  him  the  country  where  fuch  articles 
may  beft  be  procured  :  to  bring  him  acquainted  with  the 
various  procehes  by  which  they  are  rendered  marketable : 
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arid,  to  inftru£t  him  in  the  languages  of  the  different  coun¬ 
tries  whither  the  objects  of  commercial  purfuits  may  lead 
him. 

u  The  plan  is,  to  appoint  profeifors,  to  form  a  mufeum, 
and  to  erect  a  building  tor  the  accommodation  of  profeifors, 
and  the  reception  of  fpecimens  of  the  raw  materials  and  ma¬ 
nufactured  articles  of  commerce. 

“  One  profelfor  to  teach  the  fouthern  languages;  afecond, 
the  northern  ;  and  a  third  to  have  the  charge  of  the  mufaeum, 
and  to  be  capable  of  explaining  to  the  pupils  the  various 
fpecimens  of  nature  and  art  under  his  care. 

“  Every  fubfcriber  of  fifty  pounds  to  be  a  governor,  and 
to  poffefs  a  right  of  transferable  property  in  the  building,  and 
to  have  the  privilege  of  appointing  pupils. 

“  Subfcribers  of  twenty  pounds  to  have  the  power  of  re¬ 
commending  pupils  during  life;  and  fubfcribers  of  two 
guineas  to  be  confidered  as  annual  fubfcribers,  and,  for  the 
time,  to  have  the  power  of  recommending 

“  In  order  to  render  the  profeifors  independent  of  gratui¬ 
tous  fubfcription,  J  propofe  that  the  three  corporations  of  the 
town  (houjd  each  endow  a  profefiorfhip  with  fifty  pounds  per 
annum,  and,  in  return,  that  they  (hould  each  have  the  privi¬ 
lege  of  recommending  a  certain  number  of  the  poor,  intended 
for  commercial  purfuits,  or  the  fea,  to  all  the  advantages  of 
the  inftitution. 

ee  To  obtain  a  roval  charter  of  inftitution. 

<e  The  eftimated  expenfe  is: 

For  ground  and  building  jT,  2000 

For  collecting  fpecimens  and  fitting  up  the  mufaeum  500 

£^5oa 

ei  It  will  perhaps  he  thought  by  many  that  the  foregoing 
ftatement  does  not  hold  out  fufiicient  interelt  to  warrant  a 
man  in  putting  down  his  money  for  the  purpofes ;  and  by 
others,  that  charitable  inftitutions  are  already  fufficiently 
numerous  in  the  town  ;  and  that  thofe  eftablifhed  have  the 
firlt  claim  to  our  benevolence.  To  the  latter  I  need  only 
fay,  I  do  not  eonfider  the  prefent  inftilution  as  a  charitable 
one;  and  to  the  former,  that  I  hope  to  prove  it  will  eventu¬ 
ally  be  the  real  intereft  of  every  fubfcriber. 

((  As  the  father  of  a  large  family,  I  certainly  fhould  not 
think  myfelf  at  liberty  to  fubferibe  fifty  pounds  merely  for 
the  perfonal  pleafure  that  refults  from  the  contemplation  of 
a  charitable  abtion ;  but  in  fubferibing  fifty  pounds  to  the 
above  inftitution,  I  eonfider  my  intereft  and  the  welfare  of 
my  family.  I  am  convinced  it  will  add  to  the  wealth  and 
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importance  of  the  town;  and  in  both  of  thefe  T  am  deeply' 
iotereiled:  but  the  greateft  intereft  I  have  is  in  the  facility 
it  will  give  to  the  education  of  my  children.  In  a  com¬ 
mercial  country  and  a  feaport  town,  the  acquifttion  of  know¬ 
ledge,  that  evidently  leads  to  the  improvement  of  trade,  be¬ 
comes  an  object  of  the  firft  moment  in  the  education  of 
youth,  and  the  mode  now  propofed  offers  advantages  which 
no  private  fc hool  can  polTefs.  To  bring  together  under  the 
immediate  obfervation  of  youth,  (while  yet  the  memory  is 
moft  retentive,)  perfect  fpecimens  of  the  different  articles  of 
commerce,  both  of  the  raw  material  and  the  manufactured, 
will  enable  him  to  bear  in  mind  the  precife  value  of  any  ar¬ 
ticle  he  may  be  called  upon  to  appreciate?  to  point  out  the 
country  where  every  article  is  firft  procured  or  manufactured, 
will  qualify  him  to  go  to  the  cheapeft  market ;  and,  by  teach¬ 
ing  him  the  language  of  fuch  country,  he  will  be  at  all  times 
capable  of  tranladtmg  his  own  concerns  without  the  inter¬ 
vention  of  interpreters,  often  a  very  ferrous  fource  of  impoli- 
tion. 

“  The  views  and  purfuits  of  the  different  public  bodies  in 
the  town  are  now  fo  enlarged-  and  liberal  that  l  have  no  doubt, 
ill aiuld  there  be  a  efficient  number  of  fubfcribers,  they  will 
be  induced  to  do  their  part  from  the  conviction  that  they 
thereby  purfue  the  pofttive  if  not  immediate  intereft  of  their 
refpebtive  charges. 

Hull,  Mfiv  13,  1802  J.  Aldkrson,  M.D. 

Subfcribers’  names  will  be  received  at  the  Library,  at 
the  Banks,  and  at  Meffrs.  Kawfon  and  Rodfdrd’s,  bookfel- 
lers,  Lowgate  ;  and  as  toon  as  there  are  twenty  fubfcribers 
a  meeting  will  he  called. ” 

VACCINE  INOCULATION  IN  WALES. 

The  following  account  has  been  communicated  from  the 
•learned  Dr.  W.  Tun  on,  being  an  extract  from  a  printed  paper 
diftribnted  in  Swanfea. 

“  Having  very  nearly  loft  my  fon  in  the  fmall-pox  from 
inoculation,  I  was  naturally  uneaty  about  the  event  of  it  in 
my  daughter;  and  went  to  London,  anxious  to  make  the 
moft  minute  inquiries  concerning  the  fuccefs  of  the  cow-poek, 
then  lately  eftablifhed.  I  examined  the  different  hofpitals 
and  inftituti-ons  where  it  was  p radii  fed,  carefully  watched 
the  progrefs  of  the  difeale,  and  attended  Dr.  Pea-rfon  to  the 
villages  near  Oatlands,  where  upwards  of  three  hundred 
people,  who  never  had  the  imall-pox,  were  inoculated  for 
the  cow- pock  hv  the  recommendation  of  the  Duke:  all  of 
thefe  were  again  inoculated  for  the  fmall-pox,  and  without 
' '  •  effect. 
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effedL  Every  fcruple  was  therefore  removed,  and  I  defired 
Dr.  Pearfon  to  fend  me,  in  a  letter,  fome  of  his  genuine 
matter  on  a  thread,  that  I  might  inoculate  both  my  own 
children,  for  the  fatisfadUon  of  all  who  might  wifh  to  have 
evidence  of  its  effe&s  :  and  (June  29,  1799)  in  the  prefence 
of  Mr.  J.  Collins,  Mr.  Braine,  and  the  late  apprentice  of 
Mr.  Sylvefcer,  I  inoculated  them  both.  The  boy,  who  be¬ 
fore  had  had  the  fmall-pox,  did  not  take  it ;  but  the  little 
girl,  who  never  had  either,  went  well  through  it,  without 
any  previous  preparation,  without  any  alteration  in  her  food 
or  manner  of  living,  and  with  only  about  two  hours  lll- 
nefs.  She  has  fince  been  inoculated  for  the  fmall-pox,  and 
expofed  in  every  manner  to  its  infection,  but  it  is  certain, 
cannot  have  it.  x 

“  From  her  arm  I  inoculated  feveral  children,  among  whom 
were  two  of  Mr.  Ayrton’s ;  each  of  which  f  directed  might 
fleep  with  one  who  never  had  been  inoculated  for  either. 
The  two  that  were  innoculated  went  well  through  it,  and  the 
two  that  fleptwith  them  did  not  catch  it.  By  this  it  appears 
that  it  is  not  infectious,  and  that  any  part  of  a  family  may 
have  it  without  communicating  it  to  others. 

£(  An  opinion  has  been  delivered  about  the  town,  that  it  is 
pofiible  for  thofe  who  have  had  the  cow-pock  ftill  to  be  liable 
to  have  the  fmall-pox.  This  I  may  fafely  contradidt;  as  it 
is  an  affertion  made  wdthout  proof,  or  without  inquiry  after 
proof:  for,  notwithftanding  every  eye  has  been  open  to  dif- 
cover  whatever  might  happen,  and  every  attempt  made  to 
afcertain  it,  there  is  not  upon  record  one  tingle  inftance. 

Had  thofe  who  have  lately  been  cutoff  by  the  fmall-pox 
in  Swanfea  been  inoculated  for  the  cow-pock,  it  is  more 
than  probable  they  would  all  have  been  faved  :  and  in  con- 
fequence  of  its  increafing  fatality  I  was  applied  to  by  many, 
who  trufted  my  affertions,  to  procure  genuine  matter  from 
London.  I  have  juft  received  fome  from  Dr.  Pearfon,  and* 
have  inoculated  the  children  of  Capt.  Nichols,  on  the 
Burrows,  and  the  two  others  of  Mr.  Ayrton,  who  may  be 
feen  by  any  one  defirous  of  further  information.  From 
them  I  am  willing  to  inoculate  fuch  as  are  fully  convinced 
of  its  utility,  and  pledge  myfelf,  under  Providence,  for  their 
fafety. 

“  Obftrudtions  from  medical  men  will  fometimes  prefent 
themfelves,  through  prejudice,  or  fear,  or  intereft.  Preju¬ 
dice  I  conlider  to  be  a  determination  to  abide  by  old  opinions 
whether  right  or  wrong :  and  with  men  who  perfevere  in 
detedted  error,  it  is  ufelefs  to  reafon,  and  foolifh  to  con¬ 
tend.  Fear  will  operate  with  thofe  who  are  apprehenfive 

of 
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of  introducing  and  recommending  what  they  do  not  clearly 
underhand,  and  about  which  they  are  too  idle  to  make  in¬ 
quiries.  And,  I  am  afraid,  a  few  will  be  found,  who  regarding 
their  annual  harveft  from  the  final  1 -pox  as  likely  to  be  dim i- 
nifhed  or  totally  loft,  will  honeftly  endeavour  to  extinguilh 
the  light  that  would  conduct  their  fellow-beings  to  fafety. 

Jb'ifher  Street,  March  19,  1800, 

POSTSCRIPT. 

“After  a  lapfe  of  three  years,  the  author  of  thefe  obferva- 
tions  cannot  but  congratulate  himfelf  and  the  public  on  the 
unequivocal  fuccefs  which  has  attended  his  introducing  the 
cow-pock  into  this  country.  Upwards  of  a  thoufand  per- 
fons  in  the  various  towns  of  South- Wales  have  been  ino¬ 
culated,  without  the  fmalleft  accident  or  interruption  to 
their  health;  and  the  ufual  ravages  from  the  fm  all -pox  are 
manifeftly  diminifhing  every  year. 

Swansea,  June  9,  1802. 

Extra-61  of  a  Letter  to  Dr.  Vearfon . 

“my  DEAR  SIR,  Swanfea,  Auguft  6,  1802. 

<e  You  will  fee  by  the  inclofed,  how  T  from  time  to  time  pro¬ 
mote  the  good  caufe.  I  have  overcome  all  difficulties,  and 
many  thoufands  have  been  inoculated  without  one  accident 
or  the  leaft  apparent  danger.  In  fome  towns  the  whole  of 
the  inhabitants,  not  having  previoufi'y  had  the  fmall-pox, 
have  confidently  taken  the  cow-pock.  The  fmall-pox  has 
not  appeared  here  for  fome  time,  and  I  hope  the  day  is  not 
far  diftant  when  it  (hall  be  declared  criminal  by  the  legiflature 
to  introduce  it.  Whatever  may  be  the  opinion  of  any  in¬ 
dividual  as  to  the  comparative  fafety  of  either,  no  man  can 
now  be  juftified  in  contaminating  his  neighbourhood. 

66  My  eldeft  daughter,  the  firft  Cambrian  ever  inoculated 
for  the  cow-pock,  I  have  lately  chriftened  Vaccinia— an  un¬ 
alterable  record  of  its  introduction  and  by  whom. 

“  Ever  yours,  W.  Tun  ton.” 

INTERNAL  IMPROVEMENTS. 

On  the  27th  of  Auguft  the  magnificent  docks  at  Black- 
wall,  which,  in  fize  and  accommodation  to  {hipping,  ex¬ 
ceed  every  thing'  that  now  exifts,  were  opened  for  the  recep¬ 
tion  of  the  fhipping  in  the  Weft- India  trade. 

By  eleven  o’clock  the  various  avenues  and  roads  leading  to 
the  lfie  of  Dogs  were  crowded  by  multitudes,  fome  on  horfe- 
back,  others  in  gigs  and  curricles,  but  the  greateft  number 
were  pedeftrians.  The  buftle  and  confulion  in  repairing  m 
. )  Black  wall, 
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Blackwall  were  aftoniftiing.  A  little  after  twelve  o’clock* 
ropes  were  thrown  to  the  people  on  (bore,  in  order  to  tow 
the  Henry  Addington,  a  Weft-Indiaman  lately  launched, 
into  the  dock.  The  people  laid  hold  of  the  cords;  but  the 
veffel  being  large  and  heavy,  it  was  fome  time  before  {he 
could  be  moved,  notwithftanding  the  Echo,  a  veffel  from  the 
W eld  Indies  deeply  laden,  had  entered  the  great  bafon  foon 
after  eleven  o’clock.  By  the  ftrenuous  exertions  of  the 
people  on  (bore,  aided  by  a  windlafs  on  each  fide  of  the  great 
floodgate,  the  veffel  was  at  laid  brought  near  the  entrance  of 
the  dock.  She  was  greeted  by  the  populace  on  each  fide 
with  loud  and  reiterated  huzzas,  and  by  the  band  of  mufic 
belonging  to  the  firft  regiment  of  guards,  who  played  u  See, 
the  conquering  hero  comes  !” 

The  veflfel  being  by  this  time  very  near  the  great  flood¬ 
gate,  a  considerable  delay  took  place  before  the  was  intro¬ 
duced  to  the  dock.  This,  however,  having  been  overcome, 
the  people  once  more  6i  gave  way,”  and  the  Blip  came  in 
a  mid  ft  the  (bouts  of  the  fpeddators,  the  band  playing  u  God 
fave  the  King,”  6e  Rule  Britannia,”  &e.  Sec.  We  never 
witneffed  any  thing  more  ftriking,  and  at  the  fame  time  fo 
very  pidfurefque,  as  the  paffage  of  this  veffel  into  the  dock. 
She  was  decorated  in  the  mold  fplendid  manner  by  the  flags 
of  all  nations  difplayed  in  various  parts  of  her  rigging. 
Having  come  to  her  moorings  at  the  firft  ring-bolt-buoy, 
(lie  fired  a  royal  falute,  which  was  anfwered  by  the  (bouts 
and  huzzas  of  the  fpedtators. 

The  Echo,  a  veffel,  as  we  have  mentioned  above,  deeply 
laden  from  the  Weft  Indies,  was  next  towed  in.  She  is  a 
very  handfome  (hip,  and  was  received  with  the  loudeft  ex- 
preftions  of  joy.  Upon  this  veffel  reaching  her  ftation,  an¬ 
other  falute  was  fired  from  the  Henry  Addington,  which  con¬ 
cluded  the  bufinefs  of  the  docks.  In  the  afternoon  the  com¬ 
pany  on  board  the  veflels,  and  the  various  proprietors  and  com- 
miffioners  of  the  docks,  repaired  to  the  London  tavern,  whers 
a  mod  elegant  dinner  was  provided  for  their  entertainment. 

The  whole  of  the  fcene  muft  have  been  highly  gratifying 
to  every  well-wifher  to  the  greatnefs  of  this  country.  I11  the 
fhort  (pace  of  two  years,  by  the  energy,  the  fpirit,  the 
wealth,  and  the  perfeveranee  of  individuals,  this  imperial 
work,  the  proof  of  paft  and  the  pledge  of  future  profperity, 
has  been  begun  and  almoft  finilhed.  New  facilities  to  com¬ 
merce  are  thus  created  from  its  former  acquifitiontf,  and  a 
freth  adlivity  is  given  to  induftry  and  to  enterprife.  While 
property  is  thus  rendered  adlive  by  liberty,  and  maintained 
fecure  by  law  (and  what  other  fouree  has  commerce  had  in 
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this  country  but  liberty  and  law  ?)  it  is  impoffible  to  fet 
bounds  to  its  operations  and  to  its  fuccefies. 


At  a  public  meeting  held  at  Horfliam  in  Suflfex  on  the 
1 8th  of  Augiift,  it  was  refolved,  That  a£ls  of  parliament 
having  been  already  obtained  for  making  a  canal  navigation 
from  the  Thames  at  Rotherhithe  to  Croydon  in  Surry,  it  is 
definable  that  a  canal  fhould  be  made,  to  commence  at  the 
termination  of  that  canal  at  Croydon,  and  to  pafs  from  thence 
to  Portfmouth. .  A  fubfcription  was  immediately  fet  on  foot 
to  carry  the  defign  into  execution, 

A  very  numerous  and  refpedlable  meeting  of  gentlemen, 
merchants,  bankers,  and  others,  was  held  at  the  Crown  and 
Anchor  in  the  Strand,  on  Thurfday  the  5th  of  Auguft,  to 
confider  of  the  expediency  of  applying  to  parliament  for  an 
a'£t  to  make  a  navigable  canal  from  the  grand  junction  canal 
at  Paddington,  round  the  north  of  London,  to  communicate 
with  the  London  Docks  at  Wapping.  Sir  Chriftopher 
Baynes,  bart.  was  called  to  the  chair,  and  laid  before  the 
meeting  a  very  fatisfadlory  ftatement,  not  only  of  the  plan 
propofed,  but  of  the  means  by  which  it  may  be  accom¬ 
pli  Ihed,  together  with  eftimates  of  the  expenfe  likely  to  at¬ 
tend  its  completion;  after  which  a  committee  of  fubferibers 
was  appointed  to  take  the  necefiary  meafures  for  carrying  the 
plan  into  efifedL  We  forbear,  in  this  early  ftage  of  fo  im¬ 
portant  an  undertaking,  to  prognofticate  the  various  benefits 
that  may  arife  from  it,  although  there  feems  an  univerfai 
opinion  in  its  favour. 

We  hope  alfo  to  be  able,  at  no  very  difiant  period,  to  an¬ 
nounce  that  the  iron  bridge  of  one  arch  over  the  Thames, 
projedled  by  Mr.  Telford,  is  to  be  undertaken.  A  perfpec- 
tive  view  of  the  bridge  has  been  publifhed  on  a  very  extenfive 
fcale.  It  is  an  admirable  production,  efpecially  the  en¬ 
graved  part  *.  It  has  received  the  approbation  of  the  molt 
eminent  mathematicians,  as  Dr.  Maikelyne,  Dr.  Idutton, 
Mr.  Robertfon  of  Oxford,  Mr.  Atwood  of  London,  Dr.  Ro- 
bifon  and  Mr.  Playfair  of  Edinburgh,  and  Mr.  Coupland  of 
Aberdeen;  which  is  a  iufficient  jufitification  of  the  principles 
of  the  defign.  Among  the  great,  the  king,  the  prince  of 
Wales,  the  duke  of  York,  and  the  duke  of  Kent,  have  Hood 
foremolt  in  their  approbation.  The  plate  is  now  dedicated 
to  his  majefty,  by  his  permiffion,  and  with  the  approbation 
of  lord  Hawkeibury,  to  whom  it  was /at  fir'd  dedicated. 

If  to  the  docks  in  the  Hie  of  Dogs,  and  in  Wapping,  this 
improvement  in  the  upper  part  of  the  river  was  added,  the 
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port  of  London  would  be  the  mod  perfect  In  the  world.  The 
city  would  be  accommodated  with  wharfs  and  warehoufes  in 
its  centre,  and  the  bridge  would  be  a  feature  to  cliftinguifh  it 
from  other  cities.  The  completing  the  work  of  peace,  the 
intended  dj Solution  of  parliament,  together  with  the  necef- 
fary  abfence  of  Mr.  Telford  in  making  furveys  in  Scotland, 
prevented  the  bufinels  of  the  bridge  from  being:  brought  for- 
ward  during  the  laft  feffion  ;  but  it  will  probably  in  the 
conrfe  of  the  next,  or  at  lead  as  foon  as  the  fcheme  can  be 
fully  matured. 

The  Scotch  furveys  relate  to  improving  and  extending  the 
fifheries;  eftablifhing.  or  improving  harbours  on  the  eaft  and 
weft  coafts  for  commercial  and  naval  purpofes  ;  opening  an 
inland  navigation  from  the  Murray*- frith  to  the  bottom  or  the 
Sound  of  Mull,  with  a  depth  of  water  fufficient  to  carry  the 
largeft  Baltic  men,  Weft-India  men,  and  frigates;  improv¬ 
ing  the  land  communications  in  the  north  by  means  of  roads 
and  bridges;  inquiries  into  the  caufe  of  emigrations,  and 
modes  to  prevent  them  ;  and  improving  the  communications 
between  Ireland  and  the  weft  of  Scotland  and  the  north  of 
England.  The  furveys  are  ft  ill  going  on. 

Thefe  are  certainly  objects  of  national  importance,  and 
minifters  deferve  credit  tor  bellowing  attention  upon  them. 
They  embrace  a  great  portion  of  our  internal  improvements, 
on  a  lcale  which  promifes  to  promote  the  profperity  of  the 
Britifh  empire. 

The  opening  the  Caledonian  canal  would  admit  of  the 
whole  of  the  trade  from  the  weft  of  England  and  Sc  Mand, 
and  the  whole  of  Ireland,  paffirig  in  a  direct  and  eafy  man¬ 
ner  to  and  from  the  Baltic,  inftead  of  being  expofed  to  the 
ilormy  and  dangerous  navigation  of  the  Pentland  frith,  the 
Orkneys,  and  northern  parts  of  Scotland,  which  are  parti-* 
cularly  expofed  in  the  time  of  war :  and  a  naval  ftation  at 
Cromarty,  Peterhead,  or  Aberdeen,  would  afford  ready  con¬ 
voys,  and  guard  the  entrance  of  the  Baltic;  while  the  bay 
of  Oban,  on  the  coaft  of  Argvle,  would  afford  a  fafe  (belter 
on  the  weft  coaft.  Nature  has  pointed  out  this  line  of 
country  as  particularly  Puit able  for  a  canal  of  this  magnitude, 
the  diftance  between  fea  and  fea  being  about  60  miles,  in  a 
diredt  line,  out  of  which  upwards  of  37  miles  are  now  navi¬ 
gable  locks  capable  of  admitting  Ihips  of  the  largeft  dimen- 
iionsq  and  the  greateft  height  above  the  level  of  the  fea  does 
not  exceed  100  feet.  The  locks  on  and  above  the  fu'mmit- 
level  form  refervoirs  of  about  20  miles  in  length;  and  the 
waters  of  a  large  diftridb  of  rainy  country  fall  into  the  locks 
which  form  this  reiervoir. 
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This  inland  navigation  would  alfo  open  a  ready  paflage  for 
the  fifhersof  the  Eaft  coaft,  to  pafs  to  the  filhing-grounds  on 
the  Weft  coaft,  and  of  courfe  for  thofe  who  refide  on  the 
Weft  to  pafs  to  the  Eaft  fide  of  the  ifland ;  fo  that  the  whole 
would  be  as  it  were  under  one  eftablifhment.  The  execut¬ 
ing  the  works  connected  with  the  inland  navigation,  the 
harbours,  and  bridges,  would  employ  the  people  of  the  coun¬ 
try,  give  them  habits  of  induftry,  furnifh  them  with  capital 
for  future  employment,  and  be  the  beft  means  of  preventing 
emigration. 

LECTURES. 

In  the  fecond  week  of  OHober  next,  will  commence  at 
the  Elaboratory  in  Whitcomb  Street,  Leicefter  Square,  a 
Courfe  of  Le6tures  on  Phyfic  and  Chemiftry  at  the  ufual 
morning  hours,  viz  : 

The  Therapeuticks,  or  Materia  Medica,  at  a  quarter  before 
eight. 

The  Practice  of  Phyfic,  at  half  after  eight. 

The  Chemiftry,  at  a  quarter  after  nine. 

By  George  Pearfon,  M.  D.  F.  R.  S.  fenior  phyfician  to 
St.  George’s  Hofpital,  of  the  College  of  Phyficians,  8cc. 

On  the  firft  Tuefday  evening  in  October  and  February, 
Mr.  Blair  will  begin  his  Courfe  of  popular  Le&ures  on  Anato¬ 
my  and  the  Animal  Economy,  for  the  information  of  feien- 
tific  perfons,  amateurs'  of  natural  hiftory,  ftudents  in  the 
liberal  arts,  and  profeffional  men  in  general  •  and  on  the  firft 
Friday  in  October  and  February  his  courfe  of  le£tures  on  the 
Clinical  Pra£tice  of  Surgery. 

The  following  Courfes  of  Le&ures  will  be  delivered  at  the 
Medical  Theatre  of  St.  Bartholomew’s 
enfuing  winter  : 

On  the  theory  and  pra6tice  of  Medicine,  by  Dr.  Roberts, 
and  Dr.  Powell. 

Clinical  le&ures  on  cafes  occurring  in  the  Hofpital  will 
be  delivered  by  Dr.  Roberts. 

On  Anatomy  and  Phyfiology,  by  Mr.  Abernethy. 

On  comparative  Anatomy  and  Phyfiology,  by  Mr.  Macart- 
ney. 

On  the  theory  and  praftice  of  Surgery,  by  Mr.  Abernethy. 

On  Chemiftry  and  the  Materia  Medica,  by  Dr.  Powell. 

On  Midwifery  and  the  Difeafes  of  Women  and  Children, 
by  Dr.  Thynne. 

The  Anatomical  Lectures  will  begin  on  the  ift  of  October 
at  two  o’clock,  and  the  other  Lectures  on  the  fucceeding  days, 
which,  with  all  other  particulars  may  be  learned  by  applying 
to  Air.  Nicholfon,  at  the  apothecary’s  fhop,  St.  Bartholo¬ 
mew’s  Hofpital, 


Hofpital,  during  the 
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til.  On  the  Virgula  Divinatoria ,  or  Divining  Red.  By 
William  Phillips,  Rfq.  Read  before,  the  AJleJian 
Society  in  the  StJJion  1801.  .  . .V.  ; 

T  '  -  ;  .  •  'iim 

HE  virgula  divinatoria ,  Or  divining  rocij” is  a  forked 
branch,  or  two  (hoots  or  young  branches  of  a  fruit- bearing 
tree,  tied  together  at  one  end,  and  held  by  the  other' ends 
one  in  each  hand.  When  held  in  a  certain  pofitiori,  and 
under  certain  circumftances,  which  I  {hall- endeavour  pre- 
fently  to  deferibe,  it  is  fa i d  to  difeover  the  fituatiort  of  metals, 
& c.  in  the  earth,  by' dipping  as  it  approaches  the*  place  be¬ 
neath  which  they  immediately  lie. 

It  is  not  known  who  was  the  difeoverer  of  it ;  but  Agri- 
cola,  in  his  Treatife  De  Re  Metallic  a,  fuppofes  that- it  took 
its  rife  from  the  magicians^  who  pretended  to  difeover  mines 
by  inchantment :  others  are  of  opinion  that  the  difeovery  is 
of  later  date,  and  that  the  inventor  was  hanged  in  Germany 
as  an  impoftor.  Be  that  as  it  may,  no  mention  is  made  of 
it  earlier  than  the  nth  century;  and  though  it  has  occa- 
ftonally  occupied  attention  for  fo  long  a  time,  yet  the  nice¬ 
ties  attending  its  ufe  according  to  the  preferibed  directions, 
and  probably,  too,  the  difficulty  of  accounting  for  the  effects 
faid  to  be  produced  by  any  plaiffible  theory  confident  with 
the  admitted  laws  of  natural  philofophy,  may  have  retarded 
its  prog  refs ;  for  it  is  now  almoft  totally  negledfed. 

About  the  middle  of  the  18th  century  it  was  ably  fup- 
ported  in  France  by  De  Thouvenel,  who  publifhed  a  book 
upon  the  fubjeft,  in  which  he  endeavoured  to  lubftantiate 
the  virtue  of  the  divining  rod  by  the  recital  of  about  fix  hun- 
dred  inftances  of  its  fuccefsful  employment,  principally  by 
himfelf  or  within  his  own  knowledge and  foon  after  by  a 
philofopher  of  unimpeachable  veracity,  and  a  chemift,  Wil¬ 
liam  Cookworthy,  late  of  Plymouth.  The  favourable  opinion 
he  entertained  of  it  was  grounded,  according  to  his  own  ac- 
count,  as  became  a  chemift,  upon  actual  experiment.  It 
appears  that  his  experiments  were  frequently  repeated,  and 
that  the  eafe  which  he  attained  in  ufing  the  virgula  was  the 
means  of  his  fatisfying  many  intelligent  men  of  its  virtue,  by 
experiments  for  the  difeovery  of  pieces  of  metal  hid  in  the 
earth,  as  well  as  by  the  difeovery  of  a  copper  mine  near 
Oakhampton,  which  was  worked  for  feveral  years.  Thus  it 
became  introduced  into  Cornwall,  where  the  difeovery  of 
feveral  mines  is  attributed  to  it;  and  there  are'  yet  a  few 
Vol.  XIII.  No.  52.  X  among 

September  1803. 


jZZ  On  the  Virguta  Dlvinatorla, 

among  the  mod  .intelligent  practical  miners  in  the  county 
who  continue  to  believe  in  its  virtue.  The  firft  knowledge 
he  procured  of  the  rod  was  from  a  captain  Rebeira,  who  de- 
ferted  the  Spanifh  fervice  in  queen  Ann's  reign,  and  became 
captain  commandant  of  Plymouth  garrifon ;  and  as  Cook- 
Wdrthy’s  veracity  and  abilities  were  unquestionable,  and  as 
it  undeniably  appears  that  he  made  many  experiment's  .with 
the  rod,  it  feems  as  if  his  account  demands  fome  degree  of 
confidence.  But  the  earlier  writers  who  mention  it,  appear 
to  have  fuppofed  that  its  operation  was  the  effect  of  magic ; 
and  thence  the  cutting  of  it  was,  according  to  their  direc¬ 
tions,  to  be  attended  by  the  utterance  of  certain  cabaliftic 
words  and  the  performance  of  certain  ceremonies  :  they  di¬ 
rected  it  to  be  cut  on  a  certain  day,  and  at  a  certain  hour, 
from  a  tree  of  a  certain  defcription,  before  fun- rife,  about 
the  day  of  the  annunciation  of  the  Virgin  Mary,* but  efpe- 
cially  with  an  increafing  moon.  It  has,  however,  of  later 
times  been  agreed,  that  a  forked  hazle  rod,  or  two  ftraight  rods 
of  one  year’s  growth,  being  molt  pliable,  cut  in  the  winter 
and  kept  till  they  are  dry,  anfwer  heft;  or,  if  thefe  be  not  at 
Land,  fuckers  of  the  apple  or  currant-tree,  or  fnoots  of  the 
peach-tree,  willow,  or  oak,  though  green,  will  do  tolerably 
well,  but  thofe  of  the  fruit-bearing  trees  are  preferred.  If  the 
rod  be  made  of  two  feparate  Ihoots,  they  are  tied  together  at 
their  larger  ends  with  fome  vegetable  fubRance ;  and  thefe, 
it  is  fakl,  anfwer  better  than  thofe  which  grow  forked,  the 
{boots  of  which,  being  rarely  of  equal  ffze  and  length,  do  not 
handle  fo  well.  The  length  of  the  rod  is  from  to  3  feet. 

Upon  a  nice  obfervation  of  the  mode  of  holding  the 
rod,  preferibed  by  Cookworthy,  much  feems  to  depend. 
Having,  as  has  been  obferved,  tied  the  larger  ends  of  the 
Hicks  together,  the  fmaller  are  to  be  held  one  in  each 
hand,  with  that  part  of  it  which  is  grafped  by  the  hand 
fo  turned  as  to  be  brought  parallel  to  the  horizon,  and  the 
tied  ends  pointing  upwards  at  an  elevation  of  about  70  de¬ 
grees.  The  more  Rrongly  the  rod  is  grafped,  the  livelier  is 
laid  to  be  its  aCtion  :  but  it  is  peculiarly  neceffary  to  obferve 
that  it  be  grafped  Readily  and  equally ;  for  if,  when  the 
movement  or  attraction  of  the  rod  is  commenced,  there  be 
the  lead  imaginable  oppofition  to  it  by  a  jerk,  it  will  not 
move  any  more  till  the  hands  have  been  opened  and  a  frelh 
grafp  taken.  It  appears  that  a  due  obfervance  of  this  is  of 
much  importance,  and  that  the  operation  of  the  rod  has  in 
many  inftances  been  defeated  by  a  jerk  or  counter-aCtion ; 
and  tlience,  fays  Pryce,  in  his  Mincralogia  Cornubienjis ,  who 
was  well  convinced  of  its  abfolute  and  improveable  vir¬ 
tues/*' 
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tties,'?  it  has  been  concluded  that  there  is  no  real  efficacy  in 
the  rod.  It  muff,  he  fays,  be  particularly  obferved,  that  as 
Our  animal  fpirits  are  neceffary  to  this  procefs,  fo  a  man 
ought  to  hold  the  rod  with  the  fame  indifference  and  inatten¬ 
tion  to,  and  reafoning  about  it,  or  its  effe&s,  as  he  holds 
a  fifhing-rod,  or  a  walking- (lick ;  for,  if  the  mind  be  occupied 
bv  doubts,  reafoning,  or  any  other  operation  that  engages  the 
animal  fpirits,  it  will  diveft  their  powers  from  being  exerted 
in  the  procefs,  in  which  their  inftrumentality  is  abfolulely 
neceffary:  hence,  he  obferves,  it  is  that  the  rod  conftantly 
aniwers  in  the  hands  of  peafants,  women,  and  children,  who 
hold  it  limply,  without  puzzling  their  minds  with  doubts 
or  reafonings.  Whatever,  adds  he,  may  be  thought  of  this 
obfervation,  it  is  a  very  juft  one,  and  of  great  confequence 
in  the  practice  of  the  divining  rod. 

Equipped  as  has  been  defcribed,  and  duly  obferving  the 
foregoing  directions,  the  perfon  in  fearch  of  a  metallic  lode 
is  to  walk  fteadily  and  flowly  forward  ;  and  when  he  ap¬ 
proaches  a  lode  fo  nearly  as  its  femi-diameter,  the  rod,  it  is 
faid,  will  ff*el  loofe  in  his  hands,  and  be  fenfibly  repelled  to¬ 
wards  his  face :  if  it  be  thrown  back  fo  far  as  to  touch  his 
hat,  it  muff;  be  brought  forward  to  its  ufual  elevation,  when, 
it  will  continue  to  be  repelled  till  his  foremoft  foot  is  over  the 
edge  of  the  lode  :  and  when  this  is  the  cafe,  if  the  rod  be  held 
well,  there  will  be  firft  a  fmall  repulfion  towards  the  face ;  but 
this  is  momentary,  and  the  rod  will  be  immediately  drawn  ir- 
reffftibly  down,  it  is  faid,  and  will  continue  to  be  fo  during 
the  whole  paflage  over  the  lode  :  but  as  foon  as  the  foremoft 
foot  is  beyond  its  limits  (Pryce*s  Miner  a  login  Corniibievjis) , 
the  attraction  from  the  hindmoft  foot,  which  is  ftill  on  the 
lode,  or  elfe  the  repulfion  on  the  other  fide,  or  both,  throw  the 
tod  back  towards  the  face.  When  the  rod  has  been  drawn 
down,  the  hands  muff;  be  opened,  the  rod  raifed  by  the 
middle  fingers,  a  frefh  grafp  muff  be  taken,  and  the  rod  held 
again  as  before  5  for,  if  it  be  raifed  again  without  opening  the 
hands,  it  will  not  work. 

Pryce,  at  p.  123  of  his  Mineralogia  Cornubienfis ,  informs 
us  that  many  mines  have  been  difcovered  by  means  of  the 
rod,  and  quotes  feveral ;  but  it  muff;  be  obferved  that,  by  his 
own  account  of  the  adventures,  not  one  of  them  turned  out 
a  profitable  concern  ;  and  hence  he  takes  occafion  to  obferve, 
that  it  is  by  no  means  a  difadvantage  that  the  tod  dips  equally 
to  a  poor  as  to  a  rich  lode,  which  he  allows  to  be  the  cafe; 
otherwife  the  great  prizes  in  the  mining  lottery  would  foon 
be  drawn,  and  future  adventurers  be  difcouraged. 

But  though  the  rod  is  faid  to  dip  equally  to  a  poor  as  to  a 
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rich  lode,  it  is  not  found  to  dip  with  the  fame  force  to  ail 
metals ;  nor,  indeed,  does  it  appear  to  be  confined  to  metals 
alone,  but  that  it  is  alfo  attracted  by  coals,  bones,  lime- 
Rone,  and  fprings  of  water,  with  different  degrees  of  ftrength, 
in  the  following  order: — I.  Gold:  2.  Copper:  3.  Iron:. 
4.  Silver:  5.  Tin  :  6.  Lead;  7.  Coals":  8.  Limeftone  and 
fprings  of  water.  The  mode  diredfed  by  Cookworthy  for 
proving  this  is  the  following :  With  the  rod  held  according  to 
the  prefcribed  rules,  hand  with  one  foot  advanced,  put  under 
it  a  guinea,  and  a  halfpenny  under  the  other,  and  the  rod 
will  be  drawn  down  forwards :  if  the  pieces  of  money  be 
fhifted,  it  will  ftill  be  attracted  towards  the  gold,  i.  e.  towards 
the  face;  which  proves  that  the  gold  poffeffes  the  ftronger  at¬ 
traction :  and,  by  thus  varying  all  the  forementioned  fub- 
Itances,  the  ftrength  of  their  refpedtive  attractions  will  be 
found  to  correfpond  with  the  order  in  wdiich  they  are  placed; 

According  to  captain  Rebeira,  the  virtue  neceffarily  refi- 
dent  in  the  human  body  for  the  difeoverv  of  metals,  &c.  in 
the  earth  by  means  of  the  divining  rod,  is  confined  to  but 
few  per  Tons ;  and  Agricola  very  ffirewdly  infinuates,  that 
where  t  does  not  adt,  it  muff  be  owing  to  fome  fingular 
occult  quality  in  the  perfon.  Cookworthy  and  Prvce,  how¬ 
ever,  affert  that  Rebeira  was  miftaken  ;  for  that  the  virtue, 
as  he  calls  it,  refides  in  all  rods  and  in  all  pcrfons,  though 
not  in  every  rod  in  the  hands  of  every  perfon.  Willow  and 
other  rods,  fay  they,  not  of  fruit-bearing  trees,  that  are  not 
attracted  in  the  hands  of  thofe  in  which  the  fruit-bearing 
rods  are  attradted,  will  anfwer  in  the  hands  of  thofe  in  which 
the  fruit-bearing  rods  are  not  attradted  5  fo  that  all  perfons 
poffefs  the  virtue. 

If  a  piece  of  the  fame  wood  as  that  of  which  the  rod  is 
com  poled  be  placed  under  the  arm,  it  will  totally  defiroy  the 
operation  of  it,  except  in  the  infiance  of  water,  for  which 
any  rod,  they  lay,  in  any  hand  will  anfwer;  oriftheleaft 
animal  thread,  as  filk,  or  worfied,  or  hair,  be  placed  on  the 
top  of  the  rod,  it  will  prevent  its  operation  :  but  if  a  piece  of 
the  fame  animal  fubfianee,  or  of  the  fame  wood  as  that  of 
which  the  rod  is  made,  provided  the  rod  does  not  anfwer,  be 
placed  under  the  arm,  it  will  caufe  the  rod  to  operate.  If  a 
piece  of  gold  be  held  in  the  hand  and  touching  the  rod,  it 
will  prevent  its  being  attracted  by  that  metal  or  by  copper* 
for  the  rod  will  be  repelled  towards  the  face;  or  rf  iron,  lead, 
tin,  filver,  limellone,  bone,  or  coal,  be  held  in  like  manner, 
it  will  alfo  be  repelled,  and  vue  <verfa.  If  a  perfon  with 
whom  the  rod  does  not  naturally  operate  hold  a  piece  of  gold 
in  his  hand,  the  rod  then  anfwers  to  gold  and  copper}  and 
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thus  with  refpeCt  to  the  other  metals  and  fubftances ;  and 
upon  thefe  properties  of  the  rod  depends  its  power  of  diftin- 
guifhing  one  metal  or  fubflance  from  another.  Another 
mode  however,  grounded  upon  the  fame  principles,  is  pointed 
out  as  being  much  more  ready  and  certain,  viz.  by  preparing 
rods  that  will  only  anfwer  to  lome  one  of  the  aforementioned 
fubftances.  The  mode  of  preparing  them  is  by  boring  a 
fmall  hole  in  the  top  of  the  rod,  and  by  putting  into  it  a 
very  fmall  quantit  y  of  each  fubflance  except  that  after  which 
fearch  is  to  be  made :  the  hole  is  then  to  be  hopped  up  with 
a  piece  of  the  fame  wood  of  which  the  rod  is  made.  Thefe 
are  the  directions  which  Cookworthy  has  given  for  the  ufe 
of  the  divining  rod. 

It  is  now  but  little  if  at  all  praCtifed  in  this  country :  the 
few  among  the  curious,  or  among  practical  miners,  who  con¬ 
tinue  to  alfert  that  it  poffefles  an  influence  in  the  difeovery 
of  ores,  feem  fo  far  to  have  yielded  to  its  opponents  as  to 
have  given  up  the  ufe  of  it.  Two  with  whom  I  became  ac¬ 
quainted  in  Cornwall  ftill  affert  their  belief  in  it,  and  that  it 
has  been  the  means  of  difeovering  mines  there;  and  a  third 
aflured  me  that  he  had  himfelf,  by  the  accidental  ufe  of  the 
rod,  in  a  place  where  he  did  not  expeCt  that  it  would  have 
been  acted  upon,  viz.  in  his  own  fhop,  difeovered  a  lode 
which  is  now  working  under  the  town  of  Redruth  :  but  it 
muft  be  acknowledged  that  there  are  many  more  among  the 
moll  intelligent  miners  who  ridicule  the  rod,  than  believe  in 
the  influence  of  minerals  upon  it.  Taking  it  for  granted, 
however,  that  metals  do  a£t  upon  the  rod  to  the  fulled:  extent 
of  Cookworthy’s  belief,  it  flill  remains  a  queflion,  notwith- 
danding  the  accommodating  opinion  of  Pryce,  whether  it 
would  prove  a  benefit  to  the  miner,  as  it  is  allowed  that  it  dips 
equally  to  the  poor  as  to  the  rich  lode,  to  a  filver  penny  as  to 
the  mines  of  Potofi  ;  for  it  is  too  often  experienced  in  Corn¬ 
wall  that  lodes  are  not  wanting,  but  ore.  The  advantage  to  be 
derived  from  it,  therefore,  with  regard  to  metallic  veins  feems 
by.  no  means  a  counterbalance  to  the  niceties  and  uncertain¬ 
ties  attending  its  ufe;  for  the  projector,  implicitly  depending 
upon  the  information  of  the  rod,  might,  at  a  ruinous  expenfe, 
ranfack  the  bowels  of  the  earth,  in  confequence  of  its  dip¬ 
ping  to  a  rich  goflan,  or  a  dead  lode. 

Believing  with  Boyle,  that  they  who  have  feen  the  experi¬ 
ment  can  much  more  reafonably  believe  than  they  who  have 
not,  and  being  defirous  of  annexing  to  this  account  of  the 
divining  rod  any  little  teftimonial  of  my  own  experience, 
which  a  fedulous  attention  to  the  preceding  directions  might 
afford,  I  cut,  during  the  laft  winter,  a  number  of  'hazle  rods, 
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and  laid  them  by  till  they  became  dry;  when,  having  tied  two. 
together  with  a  vegetable  fub fiance,  I  proceeded  to  endeavour 
the  difcovery  of  fome  pieces  of  metal  :  but  repeated  trials, 
both  by  others  and  myfelf,  afforded  us  no  opportunity  of. 
becoming  convinced  by  experience  that  metals  poffefs  any 
influence  upon  the  rod;  and  we  were  obliged,  in  giving  up 
the  trial,  to  acknowledge  that  we  poffeffed  thofe  44  lingular 
occult  faculties”  which,  according  to  Agricola,  in  fome  peo¬ 
ple  prevent  its  action.  It  would,  however,  be  an  abfurd  and 
unwarrantable  conclufion,  to  affert  that  the  accounts  which 
have  been  handed  to  us  have  been  fabricated  merely  to  excite 
our  wonder,  becaufe  thofe  effects  which  have  been  afferted 
to  accompany  the  ufe  of  the  rod  occafionally  have  not,  in 
thefe  few  instances,  been  obferved.  Yet  it  has  fo  long  been 
confidered  the  prerogative  of  human  reafon  to  deny  what 
cannot  be  explained,  that  it  is  with  much  difficulty  we  can 
admit  as  fad,  however  refpeCtable  the  authority,  that  of 
which  we  have  no  ocular  or  fenfible  teflimony,  or  for  which 
no  phyfical  caufe  has  been  affigned.  Two  centuries  ago  who 
would  have  believed  in  the  exigence  of  the  eleCtric  fluid  ?  or 
who,  if  ocular  demonflration  were  wanting,  would  not  deny 
the  incomprehenfible  attraction  of  the  magnet  ?  Philofophy, 
like  fanaticifm,  has  its  prejudices,  and  has  often  rejected  as. 
impoffibilities  what  have  afterwards  been  confirmed  by  experi¬ 
ence.  But  fo  flrongly  does  the  refpe&ability  of  its  advocates 
claim  a  favourable  opinion  as  to  the  real  exigence  of  the 
virtues  afcribed  to  the  divining  rod,  that,  though  it  feems 
impoflible  wholly  to  admit  their  teflimony,  it  feems  equally 
fo  wholly  to  rejedt  it. 

The  faculty  of  fubterraneous  difcovery  has  been  referred  to 
the  theory  of  effluvia,  or  to  the  corpufcular  philofophy,  for 
explanation;  but  it  feems  only  to  have  been  hypothetically 
referred  to  an  hypothefis.  For,  in  the  firft  place,  although 
the  afferted  effeCts  of  the  rod  have  been  copioufly  deferibed, 
a  definition  of  its  modus  agendi ,  where  it  will  aCt,  has  been 
wanting,  nor  have  we  been  told  what  particular  conflitu- 
tional  defeCts  have  in  moft  cafes  prevented  its  acting  at  all ; 
and  fecondly,  the  theory  of  the  corpufcular  philofophy,  though 
perhaps  it  may  be  impoffible  wholly  to  rejeCt  it,  has  never 
been  completely  admitted.  Rebeira  permitted  perfons  to  fee 
him  ufe  the  rod,  but  would  difeover  no  more ;  and  neither 
Cookworthy  nor  Prvce  has  faid  whether,  as  the  praCtifer  in 
the  divining  art  approaches  a  fpot  under  which  fprings  or 
metals  lie  hid,  he  feels  any  internal  fenfations  :  but  Thouve-^ 
pel  has  more  completely  provoked  doubt,  by  afferting  that 
internal  fenfations,  nearly  approaching  to  morbid  affections, 
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arc  Felt,  at  the  fame  time  that  an  external  motion  is  commu¬ 
nicated  to  the  rod.  Thefe  lingular  emotions,  none  of  which 
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were  obferved  to  take  place,  when  he  was  above  ftagnant  wa¬ 
ters  were  followed  by  head-ache,  fatigue  of  body,  debility  of 
mind,  and  other  fymptoms  of  nervous  irritation.  The  dry 
hate  of  the  atmofphere,  alfo  favourable  to  eledlric  experi¬ 
ments,  was  obferved  to  render  him  more  active  and  lively  in 
his  prognoftics;  but  a  full  meal  evidently  diminifhed  the  ca¬ 
pacity;  and  an  inflammatory  fever,  which  confined  him  a 
fortnight  to  his  bed,  deranged  or  deftroved  the  miraculous 
power  for  the  fpace  of  three  months.  From  thefe  circum- 
ftances  it  fihould  feem  that  its  adlion  is  dependent  on  fome 
peculiar  nervous  fenfibility ;  that  our  faith  or  our  imagination 
ihould  be  prepoiTeffed  in  its  favour,  according  to  Pryce ;  and 
that  much  depends  on  an  harmonious  diliributian  of  the 
animal  fpirits,  devoid  of  anxiety  or  reafoning  refpedting  the 
event :  but  that  a  hate  of  doubt  is  an  obftruCtion  to  its  opera¬ 
tion.  Thefe,  perhaps,  may  be  the  principal  difficulties  in 
ufing  the  divining  rod  ;  but  we  are  allured  by  Cookwortby 
and  Pryce,  that, '  regarding  thefe  and  other  effientials  in  its 
life,  a  rod  may  be  found  adapted  to  the  peculiar  fyftem  of 
every  perfon. 

Difficult,  however,  as  is  the  admiffion  of  belief  in  the  af- 
ferted  virtue  of  the  divining  rod,  and  little  as  it  has  been  un- 
derftood  by  thofe  who  have  mod  ably  efpoufed  its  caufe,  it 
may  not  be  amifs  juft  to  trace  the  outlines  of  that  theory  to 
which  it  has  been  by  them  referred  for  explanation,  that  of 
the  corpufcular  philofophy,  which  is  a  mode  of  accounting 
for  the  phenomena  of  nature  by  the  motion,  figure,  reft? 
pofition,  &c.  of  the  corpufcules  or  minute  particles  of  mat¬ 
ter.  Boyle Turns  up  the  chief  principles  of  this  hypothefis 
in  the  following  particulars: — ift,  That  there  is  but  one  ca¬ 
tholic  or  univerfal  matter,  which  is  an  extended,  impene¬ 
trable,  and  divifible  fubftance,  common  to  all  bodies  and  ca¬ 
pable  of  all  forms.  2d,  That  this  matter,  in  order  to  form 
the  vaft  variety  of  natural  bodies,  muft  have  motion  in  fome 
or  all  of  its  affignable  parts;  and  that  this  motion  was  given 
to  matter  by  the  Creator  of  all  things,  and  has  all  manner  of 
directions  and  tendencies.  3d,  Matter  muft  alfo  be  actually 
divided  into  parts,  and  each  of  thefe  primitive  particles,  frag¬ 
ments,  or  atoms  of  matter,  muft  have  its  proper  magnitude 
or  ftze,  as  alfo  its  peculiar  figure  or  (liape.  4th,  It  is  fup- 
pofed  that  thefe  differently  fized  and  fhaped  particles  may 
have  different  orders  and  pofitions,  whereof  great  variety  may 
arife  in  the  compofition  of  bodies.  (Encyclopaedia  Britannica .) 
Tryce^  in  his  JSlineralogia  Cornulienjis ,  gives  the  following 
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account  of  the  mode  in  which  thefe  corpufcules  or  minute 
impenetrable  and  divijible  particles  of  matter  a6t  through  the 
medium  of  the  human  body  or  nerves,  or  by  the  affiffance  of 
the  animal'  fpifits,  upon  the  divining  rod.  “  The  corpufcules, 
it  is  faid,  that  rife  from  the  minerals,  entering  the  rod,  de¬ 
termine  it  to"  bow  down, '  in  .order  to  render  it  parallel  to 
the.  vertical  lilies  which  the  effluvia  de'fcribe  in  their  rife. 
In  effect,  the  mineralogical  particles  feem  to  be  emitted  from 
the.eafth:'  now  the  yifgi.il a,  being, of  a  light  porous  wood, 
gives  an  eafv  p adage  to'  thole  particles,  which  are  very  fine 
and  fubtle  : 1  the  effluvia,  then,  driven  forwards  by  thole  that 
follow  them,  and  prefl’ed  at'  the  fame  time  by  the  atm olp here 
incumbent  on  them,  are  forced  to  enter  the  little  interttrces 
between  the  fibres  of  the  wood,  and  by  that  effort  they  oblige 
it  to  incline  of  dip  down  perpendicularly,  to  become  parallel 
to  thofe. little  columns  which' the  vapours  form  in  their  rife/* 
If  this  jargon,  this  fabric  of  unintelligible  conclufions,  raifed 
upon  the  (lender  foundation  of  pre-fuppojition ,  be  not  fufii- 
cientlyi  abfurd,  I  beg  leave  to  refer  to  page  114  of  Pryee’s 
work,  where  he  attempts  an  elucidation  or  the  corpufcular 
theory.  v  '  • 

•,  If  aji  advocate  for  this  theory,  as  applied  for  folving  the 
caufe  of  the  operation  of  the  divining  rod,  were  to  be  afked 
vvhy  hazel  rods,  and  branches  of  other  trees  faid  to  be  at¬ 
tracted  by  metals,  are  not  attracted  by  them  in  their  natural 
growth;  and  why,  confequently,  they  do  not  grow  with  their 
top  declining  towards  the  earth,  I  feel  at  a  lofs  to  conceive 
what  would  be  the  anfwer.  Would  he  fay  that  the  vis 
inertia  of  matter  is  not  fufncienlly  powerful  to  overcome  the 
living  principle  of  the  tree?  or  would  he  not  fay  that  the 
human 'body  is' an  excellent  conductor  of  thofe  minute  par¬ 
ticles  of  ‘corpufcules,  which,  according  to  Hartley,  are  per¬ 
petually  flying  off  from'  all  bodies,  for  ever  feeking  new  com¬ 
binations,  and  of  the  fame  catholic  matter  forming  an  infi-’ 
nite  . variety  of  modifications  throughout  the  univerfe  ?  Some' 
conclufion,  equally  fatisfaftory  and  philofophiqal,  might  b£ 
expended  from  the  hypothetical  advocates  of  this  theory ;  and; 
as,-  in  all  probability, .  this  theory  cannot  be  eflablifhed  by 
ocular  dcmonilratipn,  or  by  any  means  be  made  man i left  to' 
our  fenfes,  it  fcems  as  if  it  were  better  to  acknowledge,  if 
really  there  be  any  virtue  in  the  rod,  that,  as  in  the  inftances' 
of  the  magnetical  influence  and  the  electric  fluid,  it  is  one 
of  thofe  rnyflerious  effects  of  the  myfferidus  laws  by  which 
nature  is  governed,  infcrutable  to  humap  wit,  and  indefinable' 
by  human  inveftigation. 
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till.  MeJ/rs.  Collard  and  Fraser’s  Vrocefs  for  pre¬ 
paring  the  IVeld  Yellow*. 

T  HERE  is  not  to  be  found,  either  in  the  vegetable  or 
mineral  kingdoms,  any  other  fubdance  which  yields  fo  ele¬ 
gant  a  yellow  colour  as  the  weld ,  or,  as  it  is  written  by  fome, 
would ,  or  dyer’s  weed,  The  weld  is  of  the  refedian  tribe,  and 
*s  cultivated  with  care  in  Kent,  Herefordihire,  and  many  other 
parts  of  the  kingdom.  The  principal  confumers  are  dyers, 
calico-printers,  and  colour-makers.  The  plants  are  dried  by 
the  growers,  tied  up  in  parcels  weighing  from  30  to  30  pounds 
each,  and  are  fold,  to  ufe  the  language  of  the  trade,  at  fo 
much  a  bundle. 

This  is  a  very  injudicious  pra&ice ;  for  it  is  the  final!  feeds 
of  the  plant  only  which  afford  the  colouring  matter,  a  great 
portion  of  which  are  lhaken  out  in  the  package,  and  even  in 
proving  the  bundles  from  one  place  to  another.  Beddes,  the 
plant  altogether  occupies  fo  much  room,  that  the  carriage  of 
the  ufelefs  dalks  for  a  hundred  miles,  by  land,  amounts  to 
more  than  five  per  cent,  upon  the  article;  whereas  the  feeds 
in  a  quantity  occupying  a  fpace  of  fix  feet  fquare  would  by 
no  means  fill  a  half  peck  meafure. 

The  weld  yellow  is  a  water-colour,  principally  ufed  by 
paper-hanging  manufacturers  for  elegant  work.  An  oil  co¬ 
lour  has  never  been  prepared  from  the  weld.  A  preparation  * 
of  weld  yellow  in  oil  would  be  a  valuable  acquifition  ;  for  the 
patent  oil  colour,  made  from  a  very  old  recipe ,  by  fuiing  the 
oxide  of  lead  with  the  muriate  of  ammonia  in  the  proportion 
of  about  one  pound  of  the  former  to  three  ounces  of  the  latter, 
appears  as  vile  as  brick- dull  when  compared  to  the  weld 
yellow. 

The  weld  yellow  made  in  London  is  fold  in  hard  lumps, 
and  muff  be  ground  before  it  is  fit  for  ufe.  Now  it  is  well 
known  that  every  colour  fuffers,  in  fome  degree,  by  that  ope¬ 
ration.  By  the  following  procefs  the  mod  beautiful  weld 
yellow  may  be  prepared,  which  will  fall  into  a  fine  powder, 
and  will  want  no  grinding. 

Take  of  pure  carbonate  of  lime  (fine  walked  whiting)  any 
given  quantity,  e.g.  let  it  be  four  pounds  ;  put  it  into  a  copper 
Boiler,  and  add  to  it  four  pounds  of  foft  water :  put  a  fire 
under  the  copper  and  raife  it  to  a  boiling  heat,  and  keep  bir¬ 
ring  with  a  deal  dick  till  the  whiting  be  completely  divided, 
and  forms  with  the  water  a  confidence  quite  fmooth.  Then 

*  Communicated  by  Melirs.  Collard  and  Frafer. 
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add  for  each  pound  of  whiting  three  ounces  of  alum  previoufiy 
pulverized  tolerably  fine.  The  alum  muft  be  added  gradually? 
and  the  operator  fhould  keep  ftirring  with  his  deal  hick 
during  the  adminiftration ;  for  a  double  decompofition  is 
effeHed,  accompanied  with  effervefcence,  and  carbonic  acid 
is  difcharged.  Thus,  if  the  alum  were  not  adminiftered  gra¬ 
dually,  the  boiler  would  overflow  with  the  violence  of  the  ef- 
fervefcence ;  and,  if  the  whiting  were  not  well  divided  previous 
to  the  introduction  of  the  alum,  the  diftribution  amongft  the 
whiting  would  be  unequal,  and  the  colour  would  be  injured. 
When  the  alum  is  ail  introduced,  and  the  effervefcence  has 
'  ceafed,  the  bafis  is  properly  prepared.  The  fire  may  be  then 
drawn,  and  it  may  remain  for  any  length  of  time  without  in¬ 
jury,  till  the  other  materials  are  ready.  Having  thus  prepared 
the  bafis,  take  the  welds,  place  them,  with  their  roots  upper- 
inoft,in  another  copperboiler,  pour  in  foft  water  enough  to  cover 
every  part  containing  feed,  and  let  them  boil  not  more  than 
fifteen  minutes:  then  take  them  out,  place  them,  with  their 
roots  uppermofi,  in  a  tub  to  catch  the  liquor  which  runs  from 
them,  and  pafs  the  liquor  in  the  copper,  with  what  runs  from 
the  welds  in  the  tub,  through  a  flannel  filter,  to  intercept  the 
feeds  and  fsecula ;  and  thus  the  colouring  matter  is  prepared. 

It  is  impoffible  to  fay  what  quantity  of  welds  fhould  be  em¬ 
ployed  to  any  given  quantity  of  whiting,  for  fome  bundles 
will  contain  three  times  as  much  feed  as  others.  It  is  well, 
however,  to  know,  that  if  too  much  colouring  matter  be 
prepared,  it  may  be  kept  in  an  earthen  or  deal  veflel  for  many 
weeks,  without  fuftaining  any  injury. 

Having  filtered  a  fufficient  quantity  of  the  weld  liquor,  put 
a  fire  under  the  boiler  containing  the  bafis,  and  add  the  weld 
liquor  till  the  colour  be  obtained.  When  fufficient  colour¬ 
ing  matter  is  added  to  the  bafis,  the  fire 'fhould  be  raifed  to  a 
boiling  heat,  and  the  work  is  finifhed.  In  order  to  be  fatis- 
fied  when  the  greatefl  firength  of  colour  is  obtained,  for  there 
is  a  ne  plus  ultra ,  take  a  little  out  on  chalk,  which  will  abforb 
the  moifture  inftantly ;  when  it  may  be  laid  on  paper  with  a 
brufh,  and  viewed  perfectly  dry  in  a  few  minutes. 

'  The  contents  of  the  furnace  fhould  be  then  put  into  a  deal 
or  earthen  veflel  to  precipitate.  The  next  day  the  liquor  may 
be  poured  off,  and  the  colour  may  be  placed  on  large  pieces 
of  chalk,  which  in  a  few  hours  will  abforb  the  moifture,  and 
it  will  then  be  fit  for  ufe  or  fale. 

The  liquor  poured  off  from  the  colour  may,  with  the  addi¬ 
tion  of  water,  be  ufed  again,  and  the  old  welds  may  be  boiled 
a  fecond  time,  arid  taken  out  previous  to  the  addition  of  frefh 
welds,  fo  that  no  colouring  matter  will  be  loft. 
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In  the  preceding  procefs,  the  greatefl  care  fhould  be  taken 
that  no  iron  be  buffered  to  come  in  contact  with  the  colour; 
for  the  gallic  acid  or  aftringent  principle,  which  eminently 
abounds  in  this  vegetable,  will  inftantly  diffolve  iron,  and  the 
fmalleft  particle  of  that  metal  is  fatal  to  the  delicacy  of  thQ 
weld  yellow. 


LIV.  Experiments  and  Ohfervations  on  certain  Stony  and 
Metalline  Subjlances  which  at  different  Times  are  /aid  to 
have  fallen  on  the  Eirth  ;  alfo  on  various  Kinds  of  Native 
Iron.  By  Edward  Howard,  Efq.  F.R.S* 

[Continued  from  p.  224.] 
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Examination  of  the  Stone  from  Sienna . 


HE  external  coating  of  this  hone  appeared  to  have  the 
fame  characters  as  that  of  the  hone  from  Benares. 

The  pyrites,  although  certainly  prefent,  were  not  cryflal- 
lized  in  fuch  groups  as  in  the  preceding  Hone;  nor  could 
they  be  feparated  by  mechanical  means. 

The'attradlable  metal  was  eaiily  feparated  by  the  magnet; 
but  8  r  grains  only  were  collected.  I  treated  them  with  nitric 
acid  and  ammonia,  as  in  the  preceding  cafe.  Nearly  one  grain 
of  earthy  matter  was  infoluble ;  the  weight  was  therefore  re¬ 
duced  to  rather  lefs  than  eight  grains.  The  oxide  of  iron, 
precipitated  by  ammonia,  weighed  eight  grains;  and  the  fa- 
line  liquor  gave  abundant  indications  of  nickel.  As  eight 
grains  of  this  oxide  of  iron  contain  nearly  fix  of  metal,  the 
quantity  of  nickel  in  the  bare  eight  grains  may  be  eflimated 
between  one  and  two  grains.  Some  globular  bodies  were 
extracted,  but  too  few  to  analyfe. 

Since  the  pyrites  could  not  be  feparated,  I  collected  150 
grains  of  the  hone,  freed  from  iron  by  the  magnet,  and  as 
exempt  as  poilible  from  globular  bodies.  Thefe  150  grains 
I  firfhdigefted  with  muriatic  acid,  that  the  pyrites  might  be 
decompofed,  and  every  thing  taken  up  which  could  be  dif- 
folved  by  that  menftruum.  A  very  decided  difengagement 
of  fulphureted  hydrogen  gas  was  occafioned.  When  the  acid 
could  produce  no  further  ablion,  I  collebted  the  undiffolved 
matter  on  a  filter,  and  boiled  it  with  the  moft  concentrate 
nitric  acid,  in  hopes  of  being  able  to  convert  the  fulphur, 
previoufly  liberated,  into  fulphuric  acid :  but  my  endeavours 
were  fryitlefs ;  for,  upon  the  addition  of  nitrate  of  barytes 
to  the  nitric  lolution,  rendered  previoufly  tranfparent,  a  very 

infignificant 
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infignificant  quantity  of  fulphate  of  barytes  was  obtained. 
The  furpius  of  barytic  nitrate  was  removed  by  fulphate  of 
potafh.  I  next  completely  edulcorated  the  mafs  which  re¬ 
mained  infoluble  after  the  action  of  the  muriatic  and  nitric 
acids;  and,  adding  the  water  of  edul coration  to  the  muriatic 
and  nitric  liquors,  evaporated  the  whole  for  filica.  1  then 
fuhflijtted  the  mals..  undiftblved  by  the  acids  and  the  water, 
to  the  treatment  with  potafh,  muriatic  acid,  and  evaporation, 
which  was,  in  the  fir  ft  in  fiance,  applied  to  the  ftone  from 
Benares.  The  fir  ft  precipitation  was,  as  in  that  analyfis,  alfo 
effected  with  carbonate  of  potafh  ;  but,  inftead  of  endeavour¬ 
ing  immediately  to  extract  alumina,  I  ignited  the  precipitate, 
that  the  alumina  or  filica  remaining  might  be  rendered  in¬ 
foluble.  After  the  ignition,  I  feparated  the  oxide  of  iron 
with  very  concentrate  muriatic  acid;  and  the  earths,  which 
were  left  perfectly  white,  I  heated  with  potafh,  until  they 
were  again  capable  of  being  taken  up  by  the  fame  acid.  The 
folution  fo  made  was  (lowly  evaporated ;  and,  as  very  nearly 
every  thing  was  depoiited  during  the  evaporation,  I  conclude 
all  was  filica.  The  proportions  refulting  from  this  fingle  ana¬ 
lyfis,  without  the  weight  of  fulphur  contained  in  the  pyrites 
irregularly  diffeminated  through  the  whole,  were. 


Silica 

— 

- 

- 

70 

Magnefia 

— 

- 

— 

34 

Oxide  of  iron 

- 

— 

- 

5* 

Oxide  of  nickel 

- 

- 

- 
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Examination  of  the  Stone  from  Yorbfhire, 

The  mechanical  feparation  of  the  fubflanc.es  in  this  fton& 
being  as  difficult  as  in  the  preceding  cafe,  I  was  neceffarily 
fatisfied  with  fubmittinsc  it  to  the  fame  treatment.  I  col- 
]e£fed,  however,  34  grains  of  malleable  particles;  which,  by 
the  procefs  already  more  than  once  mentioned,  left  four  grains 
of  earth}'  matter;  and,  by  yielding  374  of  oxide  of  iron,  in¬ 
dicated  about  four  grains  of  nickel. 

t^o  grains  of  the  earthy  part  of  the  ftone  were,  by  analyfis, 
refolved  into, 


Silica 

- 

- 

75 

Magnefia 

- 

-  • 

37 

Oxide  of  iron 

-  - 

- 1 

-  -  48 

Oxide  of  nickel 

• 
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"Examination  of  the  Stone  from  Bohemia \ 

The  probability  of  never  being  able  to  obtain  another  fpe- 
cimen  of  the  very  remarkable  fragment  of  this  fubffance,  did 
not  allow  me  to  trefpafs  more  on  the  liberality  of  Mr.  Gre- 
ville,  than  to  detach  a  fmali  portion.,  I  found  it  of  fimilar 
compofition  to  that  of  the  three  preceding  Hones ;  and  the 
count  de  Bournon  has  already  ibown  the  proportionate 
quantity  of  the  attradlable  metal  to  be  .  very  confiderable. 
16 1  grains  left  2~  of  extraneous  earthy  matter  ;  and  yielded, 
by  the  treatment  with  nitric  acid  and  ammonia,  17^  grains 
of  oxide  of  iron.  This  would  feem  to  induce  an  effimation 
of  1^  of  nickel  in  14  grains,  or  about  nine  per  cent. 

55  grains  of  die  earthy  part  of  the  Hone,  by  the  analytical 
treatment  of  the  two  former,  afforded. 


Silica  - 

- 

- 

25  ' 

Magnefia 

- 

- 

9r 

Oxide  of  iron 

- 

234 

Oxide  of  nickel 

jG 

59 i 

The  unufual  increafe  of  weight  in  the  refult  of  the  three 
laH  analyfes,  notwithftanding  the  entire  lofs  of  the  fulphur 
in  the  pyrites,  is  obvioufiy  owing  to  the  metallic  ftate  of  the 
iron  combined  with  the  fulphur,  as  was  fhown  in  a  former 
inHance. 

I  have  now  concluded  the  chemical  examination  of  thefe 
four  extraordinary  fuhftances.  It  unfortunately  differs  from 
the  analyfis  made  by  the  French  academicians,  of  the  ftone 
prefented  to  them  by  the  abbe  Bachelay,  as  well  as  from  that 
made  by  profeffor  Barthold  of  the  Hone  of  Enfiflieim,  It  is 
at  variance  with  that  of  the  academicians,  inafmuch  as  they 
found  neither  magnefia  nor  nickel.  It  differs  from  that  of 
Mr.  Barthold,  as  he  did  not  find  nickel,  but  difcovered  fome 
lime,  with  17  per  cent,  of  alumina.  With  regard  to  thefe 
differences,  I  have  to  fubmit  to  the  chemical  world,  whether 
magnefia  might  not  have  eluded  the  action  of  an  acid,  when 
the  aggregation  of  the  integrant  parts  of  the  ftone  was  not 
deftroyed  by  treatment  with  potafh.  As  to  the  exiffence  of 
alumina,  I  do  not  abfolutely  deny  it;  yeti  muff  obferve, 
that  the  whole  of  the  earth  which  feemed  to  have  any  re- 
femblance,  however  fmall,  to  alumina,  was  at  moft  3  per 
cent.,  and  there  feems  good  reafon  to  con  fide  r  it  as  filica. 
Refpedting  the  exigence  of  lime  in  the  Hone  of  Enfifhcim,  I 
muff  appeal  to  profeffor  Barthold,  whether,  fuppofing  lime  a 
eonffituent  part,  fulphateoflime  Hiould  not  have  been  formed, 
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as  well  as  falphate  of  magnefia,  when  fulphuric  acid  was  ge^ 
Derated  by  igniting  the  earths  and  pyrites.  And,  as  to  the 
proportion  of  alumina  in  the  fame  done,  I  would  afk,  at 
lead,  whether  it  would  have  been  fo  confiderable  if  the  folu- 
tions  '  formed  by  acids,  after  the  treatment  with  potafh,  had 
been  evaporated  to  the  requifite  drynefs :  not  to  obferve, 
that  no  mention  is  made  of  any  examination  of  the  properties 
of  the  earth  called  alumina.  In  the  proportion  of  magnefia 
I  have  the  fatisfadlion  to  find  my  analyfis  correfpond  very 
nearly  with  that  of  profeffbr  Barthold  ;  and,  if  what  he  con- 
fidered  alumina  were  fuppofed  filica,  the  done  prefented  to 
the  French  academy,  the  done  of  Enfifheim,  and  the  four  I 
have  examined,  would  agree  very  nearly  in  filiceous  propor¬ 
tions.  With  refpedt  to  the  nickel,  I  am  confident  it  would 
have  been  found  in  all,  had  the  metallic  particles  been  fepa- 
rately  examined.  But,  whatever  be  thefe  variations,  the  mi- 
neralogical  defeription  of  the  French  academicians,  of  Mr. 
Barthold,  and  of  the  count  de  Bournon,  all  exhibit  a  driking 
conformity  of  character,  common  to  each  of  thefe  Hones ; 
and  I  doubt  not  but  the  fimilarity  of  component  parts,  efpe- 
cially  of  the  malleable  alloy,  together  with  the  near  approach 
of  the  condituent  proportions  of  the  earths  contained  in  each 
of  the  four  dones,  the  immediate  fubjedt  of  this  paper,  will 
cdablidi  very  drong  evidence  in  favour  of  the  affertion,  that 
they  have  fallen  on  our  globe.  They  have  been  found  at 
places  very  remote  from  each  other,  and  at  periods  alfo  fuffi- 
ciently  diftant.  The  mineralogids  who  have  examined  them 
agree  that  they  have  no  refemblance  to  mineral  fubftances 
properly  fo  called,  nor  have  they  been  deferibed  bv  mineralo- 
gical  authors.  I  would  further  urge  the  authenticity  of  ac¬ 
counts  of  fallen  dones,  and  the  fimilarity  of  circumdances 
attendant  on  fuch  phenomena;  but  to  the  impartial  it  would 
be  fuperfluous,  and,  to  thofe  who  difbelieve  whatever  they 
cannot  explain,  it  would  be  fruitlefs.  Attempts  to  reconcile 
occurrences  of  this  nature  with  known  principles  of  philo- 
fophy,  it  is  true,  are  already  abundant;  but  (as  the  earl  of 
Bridol  has  well  expreded)  they  leave  us  a  choice  of  difficulties 
equally  perplexing.  It  is,  however,  remarkable  that  dodlor 
Chladni,  who  feems  to  have  indulged  in  thefe  (peculations 
with  mod  fuccefs,  fhould  have  connected  the  defeent  of  fallen 
dones  with  meteors;  and  that,  in  the  narrative  of  Mr.  Wil¬ 
liams,  the  defeent  of  the  dones  near  Benares  ihould  have 
been  immediately  accompanied  with  a  meteor. 

No  luminous  appearance  having  been  perceived  during  the 
day  on  which  the  done  fell  in  Yorkffiire,  it  mud  be  admit¬ 
ted,  rather  militates  againd  the  idea  that  thefe  dones  are  the 
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fab  (lances  which  produce  or  convey  the  light  of  a  meteor,  or 
that  a  meteor  mu  ft  neceffarily  accompany  them  *.  Yet  the 
ftones  from  Sienna  fell  amidft  what  was  imagined  lightning, 
but  what  might  in  reality  have  been  a  meteor.  Stones  were 
alfo  found  after  the  meteor  feen  in  Gafcony,  in  July  1790. 
And  Mr.  Falconet,  in  the  memoir  I  have  already  quoted, 
relates,  that  the  ftone  which  was  adored  as  the 'mother  of 
the  gods,  was  a  bwtilia ;  and  that  it  fell  at  the  feet  of  the 
poet  Pindar,  enveloped  in  a  ball  of  fire.  He  alfo  obferves-, 
that  all  the  bcetilia  had  the  fame  orio-in. 

I  ought  not,  perhaps,  to  fupprefs,  that  in  endeavouring  to 
form  an  artificial  black  coating  on  the  interior  furface  of  one 
of  the  ftones  from  Benares,  by  fending  over  it  the  eleCtrical 
charge  oft  about  37  fquare  feet  of  gkfts,  it  was  obferved  to 
become  luminous,  in  the  dark,  for  nearly  a  quarter  of  an 
hour;  and  that  the  track  of  the  eleCfrical  fluid  was  rendered 
black.  I  by  no  means  wifh  to  lay  any  ftrefs  upon  this  cir- 
cumftance ;  for  I  am  well  aware  that  many  fubftances  be¬ 
come  luminous  by  electricity. 

But,  fhould  it  ever  be  dil'eovered  that  fallen  ftones  are  ac«, 
tually  the  bodies  of  meteors,  it  would  not  appear  fo  problema¬ 
tical,  that  fuch  mafifes  as  thefe  ftones  are  fometimes  repre- 
fented,  do  not  penetrate  further  into  the  earth  :  for  meteors 
move  more  in  a  horizontal  than  in  a  perpendicular  direction  ; 
and  we  are  as  absolutely  unacquainted  with  the  force  which 
impels  the  meteor,  as  with  the  origin  of  the  fallen  ftone. 

Before  I  clofe  this  fubjeCt,  I  may  be  particularly  expeCted 
to  notice  the  meteor  which,  a  few  months  ago,  trayerfed  the 
county  of  Suffolk.  It  was  faid  that  part  of  it  fell  near  Saint 
Edmundfbury,  and  even  that  it  fet  fire  to  a  cottage  in  that 
vicinity.  It  appeared,  from  inquiries  made  on  the  fpot,  that 
fometbing,  feemingly  from  the  meteor,  was,  with  a  degree 
of  reafon,  believed  to  have  fallen  in  the  adjacent  mea¬ 
dows;  but  the  time  of  the  combuftion  of  the  houfe  did  not 
correfpond  with  the  moment  of  the  meteor’s  tranfition.  A 
phenomenon  much  more  worthy  of  attention  has  fince  been 
deferibed  in  the  Philofophical  Magazine.  On  the  night  of 
the  5th  of  April  1800,  a  body  wholly  luminous  was  feen, 
in  America,  to  move  with  prodigious  velocity.  Its  apparent 
fize  was  that  of  a  large  houfe,  70  feet  long;  and  its  elevation 
above  the  furface  of  the  earth  about  200  yards.  The  light 
produced  efteCls  little  ftiort  of  fun-beams  ;  and  a  confiderable 
degree  of  heat  was  felt  by  thofe  who  faw  it,  but  no  eleCtric 
fenfation.  Immediately  after  it  difappeared  in  the  north- 

*  In  the  account  of  the  (tone  which  fell  in  Portugal,  no  mention  is 
made  either  of  a  meteor  or  lightning. 
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weft,  a  violent  rufliing  noife  was  heard,  as  if  the  phaenoi#e‘- 
non  were  bearing  down  the  foreft  before  it  3  and,  in  a  few' 
feconds  after,  there  was  a  tremendous  erafh,  caufing  a  very 
fenfible  earthquake.  Search  being  afterwards  made  in  the 
place  where  the  burning  body  fell,  every  vegetable  was  found 
burnt,  or  greatly  fcorched,  and  a  confjderable  portion  of  the 
furface  of  the  earth  broken  up.  We  have  to  lament  that 
the  authors  of  this  account  did  not  fearch  deeper  than  the 
furface  of  the  ground.  Such  an  immenfe  body,  though 
moving  in  a  horizontal  direction,  could  not  but  be  buried  to 
a  confiderable  depth.  Should  it  have  been  more  than  the 
femblance  of  a  body  of  a  peculiar  nature,  the  lapfe  of  ages 
may  perhaps  effect  what  has  now  been  negle&ed ;  and  its 
magnitude  and  folitary  lltuation  become  the  aftonifhment  of 
future  philofophers. 

This  leads  me  to  fpeak  of  the  folitary  mafs  of  what  has 
been  called  native  iron,  which  was  difcovered  in  South  Ame¬ 
rica,  and  has  been  defcribed  by  Don  Rubin  de  Celis.  Its 
weight  was  about  15  tons.  The  fame  author  mentions  an¬ 
other  infulated  mafs  of  the  fame  nature;  The  whole  account 
is  exceedingly  interefting;  but,  being  already  publifhed  in 
the  Philofophical  TranfaCtions  for  the  year  1788,  it  needs 
not  be  here  repeated. 

Mr.  Prouft  has  fhown  the  mafs  particularly  defcribed,  not 
to  be  wholly  iron,  but  a  mixture  of  nickel  and  iron.  The 
truftees  of  the  Britifh  Mufseum,  who  are  in  pofteffion  of  fome 
fragments  of  this  mafs,  fent  to  the  Royal  Society  by  Don 
Rubin  de  Celis,  have  done  me  the  honour  to  permit  me  to 
examine  them  ;  and  I  have  great  fatisfa£lion  in  agreeing  with 
a  chemift  fo  juftly  celebrated  as  Mr.  Prouft. 

[To  be  continued.] 


LV.  A  Differ  tat  um  on  the  Rejleffion  and  Riffraff  ion  off  Light 
ffrom  Vapours ,  Fogs ,  Miffs ,  &c. ;  <ivith  an  Account  off  Jome 
curious  Phenomena  proceeding  from  thoje  Cauffes ,  ffeen  in 
Ireland  in  the  Years  179 6,  1797,  and  i8oj.  By  Wil¬ 
liam  Beauford,  A.M. 


I  To  Mr .  Tilloch .  _ 

SIR,  Dublin,  Aug.  8, 1802. 

F  the  following  philofophic  inveftigation  of  fome  curious 
phaenomena  be  adapted  to  your  excellent  publication,  the 
Philofophical  Magazine,  it  is  at  your  lervice. 

Of  all  the  phaenomena  exhibited  by  nature  in  her  various 
operations,  there  are  none  more  curious  and  extraordinary 
,  than 


from  Vapours ,  Fogs ,  Mljls ,  &>c, 

than  thofe  reprefented  by  the  reflection  and  refraction  of  light 
from  fogs  and  vapours  arifing  from  the  fea,  lakes,  and  moraffes, 
replete  with  marine  and  vegetable  falts.  For  filch  vapours,  by 
means  of  the  faid  falts,  form  various  poll  (lied  furfaces,  which 
reflect  and  refract  the  light  of  the  fun,  and  even  the  moon,  in 
various  directions ;  thereby  not  only  diborting  but  multiplying 
the  images  of  objects  reprefented  to  them  in  a  molt  furprifing 
maimer;  forming  not  only  images  of  cables,  palaces,  and 
other  buildings,  in  various  ftyles  of  architecture,  but  the  moft 
beautiful  landfcapes,  fpacious  woods,  groves,  orchards,  mea¬ 
dows,  with  companies  of  men  and  women,  with  herds  of 
cattle,  walking,  banding,  lying,  &c.,  and  all  painted  with 
fuch  an  admirable  mixture  of  light  and  {hade  that  it  is  im- 
poflible  to  form  an  adequate  conception  of  the  picture  with¬ 
out  feeing  :  not  any  fcenery  reprefented  by  the  camera  obfcura 
can  be  more  beautiful,  or  more  like  faithful  reprefen tations 
of  nature. 

Though  thefe  curious  and  elegant  phenomena  are  not  pe¬ 
culiar  to  any  age  or  country,  they  are  more  frequently  feen 
on  the  fea-coabs;  and  though  in  feme  refpeCts  common  in 
fuch  htuations,  they  have  hitherto  been  fo  little  noticed  by 
the  intelligent  part  of  mankind  as  to  be  fcarce  known  to  exitt. 
The  only  ones  which  feem  at  prefent  to  have  attra&ed  the 
attention  of  the  curious,  are  thofe  frequently,  during  the 
fummer  feafon,  feen  on  the  feuthern  coabs  of  Italy,  near 
the  antient  city  of  Rhegium;  and  even  to  this  attention  they 
were  directed  by  the  fifhermen  and  country  peafants,  who  in 
their  native  tongue  call  them  fata  morgana ,  or  dama fata  mor¬ 
gana *.  They  are,  however,  frequently  noticed  by  the  Eng- 
lifh,  Erfe,  and  Irifh  peafants,  fifhermen,  and  mariners;  and 
denominated  in  the  languages  of  the  two  latter  feadhreagh 
mairethmhe ,  or  fea  fairies,  and  duna  feadhreagh ,  fairy  cables. 
The  Erfe  fifhermen  anions:  the  webern  ifles  of  Scotland  fre- 
quently  fee  reprefented  on  barren  heaths  and  naked  rocks 
beautiful  fields,  woods,  and  cables,  with  numerous  flocks 
and  herds  grazing,  and  multitudes  of  people  of  both  fexes  in 
various  attitudes  and  occupations.  Thefe,  as  they  know  no 
fuch  objedts  really  exib,  they  conflantlv  attribute  to  inchant- 
ment,  or  the  fairies.  They  are  alfe  frequently  feen  on  the 
coabs  of  Norway,  Ireland,  and  Greenlandf.  On  the  eabern 
and  webern  coabs  of  South  America,  even  on  the  higheb 
fummit  of  the  Andes,  the  fata  morgana  is  met  with.  Alfe 
far  out  at  fea,  in  the  midb  of  the  Atlantic  and  Pacific 
oceans,  the  adventurous  mariner  feme  times  obferves  them  y 

*  Swinburne's  Travels.  f  Crantz’s  Hiftory  of  Greenland. 
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and  though  well  known  under  the  name  of  fog  hanks ,  yet 
has  their  appearance  been  fo  impofing  as  to  illude  the  niceft 
fcrutiny,  and  to  promife-refreftiments  to  the  fatigued  and 
fea-worn  mariner  which  he  could  not  obtain.  The  moft 
antient  account  of  thefe  aerial  caftles  and  iflands  which 
has  been  transmitted  to  us,  is  the  reprefentation  of  a  beau¬ 
tiful  ifland  iituated  nearly  in  the  middle  of  the  Atlantic 
ocean,  between  the  coafts  of  Ireland  and  Newfoundland, 
firft  obferved  by  fome  Danifli  and  Irifh  ftfhermen  about  the 
year  900,  and  from  that  period  to  the  commencement  of  the 
14th  century  frequently  by  the  Anglo-Saxon,  Englifh,  and 
French  fifhermen  and  mariners*. 

But,  as  this  ifland  could  never  be  approached,  it  was  called 
the  inchanted  ifand ,  and  fuppofed  by  the  maritime  inhabi¬ 
tants  of  Scotland,  Ireland,  France,  and  Spain,  to  be  the 
country  of  departed  fpirits,  and  confequently  denominated  in 
Erfe  Flath  I/inis,  or  the  Noble  Ifland;  in  Irifh  Hjy  Rrajil , 
or  the  Country  of  Spirits;  by  the  Anglo-Saxons,  Icockane , 
or  the  Country  in  the  Waves;  and  by  the  French  and  Spa¬ 
niards,  who  fuppofed  it  to  confitl  of  two  diftindt  iflands, 
Brafl  and  Affmanda ,  or  the  Iflands  of  Ghofts.  And  fo 
much  perfuaded  were  geographers  of  the  16th  and  17th  cen¬ 
turies  of  their  real  exigence,  that  they  have  place  in  all  or 
moft  of  the  maps  of  the  Atlantic  in  thofe  periods ;  and  even 
in  the  laft  century  De  1’Ifle,  the  French  geographer,  in  his 
maps  has  placed  them  as  follows  :  Brafil,  lat.  51 0  north,  long. 
i°eaft  of  Ferror;  and  Aflmunda,  lat.  46°  30'  north,  long.  356° 
eaft  of  Ferror.  Even  fo  late  as  about  the  year  1750  an  Eng- 
lifh  fhip,  returning  from  Newfoundland,  near  lat.  50°  north 
difcovered  an  ifland  not  heretofore  known,  which  not  only 
appeared  fertile,  but  covered  with  verdant  fields  and  fhady 
woods,  among  which  cattle  were  feen  to  graze ;  and  only  the 
appearance  of  a  violent  furge  hindered  the  captain  and  crew 
from  landing,  according  to  their  defire  f.  So  well  convinced, 
however,  were  they  of  its  real  exiftence,  that,  on  arriving  at 
London,  fhips  were  ordered  out  to  complete  the  difcovery : 
but  no  ifland  could  be  found,  nor  has  any  land  been  difco¬ 
vered  in  that  track  from  that  time  to  the  prefent.  Commo¬ 
dore  Byron,  in  his  Voyage  round  the  World,  mentions  a  fog 
bank  in  a  high  fouthern  latitude,  which  appeared  like  an 
ifland,  with  capes  and  mountains,  deceiving  the  moft  expe¬ 
rienced  feamen  on  board  for  fome  time. 

From  thefe  evidences  of  the  frequent  appearance  of  the 
fata  morgana ,  I  fhall  proceed  to  defcribe  fome  feen  near 

*  Iceland.  Ann.  Ortelius  in  Thefauro  Geo.  Antient  Sax.  Poem. 

f  Swinburne’s  Travels. 

the 


front  Vapours ,  Fogs ,  Mi/ts , 

the  town  of  Youghal,  in  the  county  of  Cork,  Ireland*  in  the 
years  179 6,  t 797?  and  1801,  according  to  the  annexed  views 
(fee  Plate  VIII.)  drawn  on  the  fpot  by  a  young  lady,  one 
among  numbers  of  the  fpedfators.  The  firft  was  feen  on  the 
21  ft  of  October  1796,  about  four  o’clock  in  the  afternoon* 
the  fun  clear :  it  appeared  on  a  hill,  on  the  county  of  Water¬ 
ford  fide  of  the  river,  and  feemed  a  walled  town  with  a  round 
tower,  and  a  church  with  afpire;  the  houfes  perfect,  and 
the  windows  diftindt.  Behind  the  houfes  appeared  the  mail 
of  a  fnip,  and  in  the  front  a  fingle  tree,  near  which  was  a 
cow  grazing;  whilft  the  Waterford  hills  appeared  diftindtly 
behind.  In  the  fpace  of  about  half  an  hour  the  fpire  and 
round  tower  became  covered  with  domes,  and  the  octagonal 
building,  or  rather  round  tower,  became  a  broken  turret. 
Soon  after  this  change,  all  the  houfes  became  ruins,  and 
their  fragments  feemed  fcattered  in  the  field  near  the  walls  * 
the  whole  in  about  an  hour  difappeared,  and  the  hill  on 
which  it  ftood  funk  to  the  level  of  the  real  field.  The  hill 
and  trees  appeared  of  a  bright  green,  the  houfes  and  towers 
of  a  clear  brown,  with  their  roofs  blue. 

On  the  9th  of  March  1797,  another  fim'ilar  phenomenon 
was  obferved  by  the  fame  perfon,  in  company  with  feverai 
others,  about  eight  o’clock  in  the  morning,  on  the  fea,  fouth- 
eaft.  of  the  town  of  Youghal.  It  had  the  appearance  of  a 
walled  town  fituated  on  a  hill.  On  one  fide  were  houfes  in 
ruins,  and  the  ruins  of  a  caftle  which  feemed  to  fall  into  the 
fea.  In  the  middle  were  two  towers  broken,  on  one  of  which 
was  a  flag  flying,  with  houfes  in  ruins  between  them  and 
the  caftle.  On  the  fouth  were  walls  and  a  round  tower  with 
windows,  which  appeared  broken  in  the  middle.  The  hill 
on  which  the  whole  fcene  was  placed  was  green  and  brown, 
and  the  buildings  purple  and  brown,  clear  and  brilliant, 
much  refembling  a  tranfparent  painting.  The  wall  which 
furrounded  the  town  was  of  a  darker  brown,  with  great  holes 
as  if  made  by  cannon  (hot. ,  The  fea  was  calm  and  ferene, 
and  the  whole  together  formed  a  charming  view ;  but  it  is 
not  known  how  long  the  fcene  continued,  as  the  parly  was 
obliged  to  leave  the  ftrand  before  it  vanifhed.  AVhat  in- 
creafed  the  beauty  of  the  fcene  was  the  finenefs  of  the  morn¬ 
ing,  and  the  (hip's  which  appeared  to  pafs  behind  it. 

In  June  1801,  about  five  o’clock  on  a  fine  morning,  all  the 
coaft  oppofite  the  river  of  Youghal,  on  the  Waterford  fide, 
was  covered  with  a  denle  vapour :  that  on  the  right  next  the 
fea  had  the  reprefentation  of  an  alpine  country ;  the  diftant 
fcarpy  mountains  feemed  covered  with  Inow,  whilft  the  fore¬ 
ground,  of  a  brown  colour,  refembled  woods  and  a  cultivated 
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country.  Soon  the  fnovv  was  feen  to  roll  down  the  fides  of 
the  mountains  into  the  valleys  beneath,  and  left  the  gray 
rocks  of  the  mountains  naked  and  (harp.  As  the  iun  in- 
creafed  in  power,  the  vapour  vanifhed.  On  the  left,  the 
river  and  adjacent  country  were  alfo  covered  with  a  vapour, 
but  of  quite  different  appearance  from  the  former.  The 
country  feemed  laid  out  in  lawns  and  improvements,  in 
which  were  fituated  three  gentlemen’s  feats;  the  houfes  well 
defined,  the  windows  and  doors  diftindf ;  fome  of  the  win¬ 
dows  appeared  open,  and  brafs  knockers  were  feen  on  the 
doors.  From  the  houfes  were  beautiful  fh robberies  bordered 
with  white  Chinefe  paling;  behind  the  fhrubberies  were 
fore  ft  s  of  pines  ;  and  diftant  mountains,  in  fine  perfpedtive, 
clofed  the  fcene.  Before  the  houfes  in  the  lawns  were  clumps 
of  fine  foreft  trees.  In  about  half  an  hour  two  of  the  houfes 
vanifhed,  and  the  clumps  in  front  difappeared,  and  in  their 
place  4  fine  oak  fprang  up,  which  was  the  laft  that  quitted 
the  fcene.  The  fun  becoming  powerful,  the  vapour  was  ra¬ 
refied,  and  the  entire  magic  difappeared. 

The  two  former  of  the  exhibitions  of  the  fata  morgana 
were  evidently  caufed  by  the  refledfion  of  fome  of  the  build¬ 
ings  and  other  parts  of  the  town  of  Youghal  in  a  denfe  va- 
polir  or  fcg  ftrongly  illuminated  by  the  fun.  But  in  order  to 
have  an  adequate  idea  of  the  nature  of  the  phenomenon,  let 
AG  (fig.  i.)  be  a  fog  bank  or  denfe  vapour,  whofe  furface 
next  the  fun  is  uneven,  and  formed  of  a  variety  of  planes 
capable  of  refledfing  light,  as  AB,  BC,  CD,  DE,  EF,  and 
FG.  Let  O  be  a  houfe  and  tree.  Now,  by  the  laws  of  op¬ 
tics,  if  a.  fpedfator  be  fo  fituated,  as  at  I,  that  the  refledlive 
rays  proceeding  from  the  incident  ones  OG,  OF,  See.  meet 
the  eye  of  the  fpedfator  at  I,  ^be  image  of  the  houfe  and  tree 
at  O  will  be  multiplied  into  the  town  vr,  in  which,  if  the 
furface  DE  is  cylindrical  and  fomewhat  irregular  at  the  top, 
the  image  of  the  houfe  will  be  transformed  into  a  tower,  and 
the  roof  into  a  fpire,  with  the  chimney  a  flag.  Alfo,  if  any 
of  the  other  planes  be  imperfedf,  the  images  refiedfed  there¬ 
from  will  be  imperfedf,  and  the  houfes  appear  in  ruins.  If 
the  fpedfator  moves  from  I  to  L,  and  during  that  time  the 
air  fhould  change  any  of  the  furfaces,  the  reprefentation  will 
be  fomewhat  changed  ;  the  image  of  O,  from  the  plane  DE, 
will  become  a  tower  with  a  dome,  and  the  whole  will  appear 
as  at  xy.  As  the  wind  changes  the  form  of  the  fog,  or  the 
pofition  of  the  fun  or  clouds  alters  the  lights,  the  entire  re¬ 
prefentation  will  difappear,  or  fuffer  confiderable.  changes : 
on  which  account  none  of  thole  aerial  exhibitions  continue 
any  length  of  time,  and  always  in  calm  weather  and  a  clear 
5  ■ 


from  Vapours,  Fogs,  Mijls,  &c>  341 

l^y,  if  the  picture  is  brilliant;  for,  though  thofe  fog  banks 
often  appear  in  dark  or  cloudy  weather,  the  reflection  is  im¬ 
perfect,  and  reprefents  only  eonfufed  images  of  rocks,  moun¬ 
tains,  and  capes.  Though  diftant  objects  are  reflected,  thofe 
immediately  under  or  behind  will  be  refracted.  Thus  in 
fig.  2.  if  a  vapour  refts  upon  an  horizontal  plane  AB,  the 
point  B  will  be  refraCted  to  a,  when  the  plane  will  reprefent 
a  hill  to  a  fpeCtator  at  I.  The  fcenery  may  alfo  be  repre- 
fented  by  refraCtion  only;  for,  if  the  fog  or  vapour  fhould 
contain  two  fmopth  furfaces  oppofite  to  each  other,  in  the 
manner  of  a  double  concave  lens,  objects  will  be  feen  re¬ 
fracted,  though  much  diminifhed  in  apparent  magnitude ; 
and  if  one  or  both  of  the  concave  furfaces  (hould  be  com- 
pofed  of  different  inclined  planes,  a  Tingle  objeCt  will  be  va- 
rioufly  multiplied  and  transformed.  Thus  let  AB  (fig.  3.) 
reprefent  a  vapour,  whofe  furfaces  are  concave  and  transpa¬ 
rent, '  but  of  different  faces,  as  CD,  DE,  and  EF,  the  objeCt 
M*  will  be  feen  by  a  fpeCtator  at  G  fmall  and  at  a  great  di- 
ftance  beyond  M,  and  multiplied  as  at  PQ.  And  this  cafe 
was  exhibited  from  a  boo;  vapour  in  the  county  of  Kildare  in 
the  year  1787.  About  eleven  o’clock  in  the  morning,  the  fun 
firming  clear,  a  hill  appeared,  about  a  mile  diftant,  covered 
with  trees  and  houfes,  where  it  was  known  there  was  only 
a  plain  field ;  the  phenomenon  being  caufed  by  a  houfe  and 
garden  refraCted  through  a  denfe  and  facetwife  concave  vapour 
arifing  from  the  boa;. 

Theie  phenomena  are  alfo  frequently  caufed  by  the  light 
refraCted  through  the  cryftalline  parts  of  the  vapour,  without 
any  of  the  adjacent  objects  being  either  refraCted  or  reflected* 
For  the  vapour,  being  formed  into  different  parts,  the  light 
refraCled  through  them  caufes  the  eonfufed  appearance  of 
ruins,  houfes,  woods,  lawns,  &c.  in  the  fame  manner  as  a 
board  covered  in  an  irregular  manner  with  black  and  wTite 
fpots  mixed  with  lines,  will  at  a  certain  diftance  refemble  a 
landicape  with  woods,  ruins,  houfes,  trees,  cattles,  See.,  and 
under  inch  impaling  forms  as  to  appear  real  reprefentations. 
Of  this  fpecies  of  the  fata  morgana  feem  to  be  thofe  feen  at 
Youghal  in  ]  801  before  fpoken  of :  but  in  whatever  manner 
the  reprefentations  from  vapours  and  fogs  are  formed,  the 
weather  muff  be  calm  and  ferene,  otherwife  the  vapours  will 
he  broken  and  difperfed  by  the  wind. 
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LVI.  An  Effky  on  the  Colours  obtained  from  the  metallic 

Oxides ,  and  fixed  by  Eujion  on  different  vitreous  Bodies . 

By  Alexander  Brogniart,  Director  of  the  National 
of  Porcelain  at  Sevres,  Engineer  of  Mines, 

X^HE  art  of  employing  metallic  oxides  for  colouring  by 
fufion  different  vitreous  matters,  is  of  very  great  antiquity  : 
every  body  knows  that  the  antients  manufactured  coloured 
glafs  and  enamel,  and  that  this  art  was  pradtifed  in  particular 
by  the  Egyptians,  the  firft  people  who  in  this  manner  imi¬ 
tated  precious  (tones. 

The  practice  of  this  art  in  modern  times  has  been  carried 
to  a  high  degree  of  perfection :  but  the  theory  has  been  neg¬ 
lected  ;  it  is  almoft  the  only  one  of  the  chemical  arts  in 
which  no  attempt  has  yet  been  made  to  apply  the  new  prin¬ 
ciples  of  that  fcience. 

The  very  numerous  works  which  treat  on  the  method  of 
preparing  and  applying  vitri fiable  metallic  colours,  either  con¬ 
tain  no  theory,  and  confequently  no  general  principles,  or 
give  only  explanations  founded  on  hypothefes,  often  ridicu¬ 
lous,  which  formerly  compofed  the  theory  of  chemiftry. 

One  of  the  belt,  becaufe  it  is  the  work  of  an  enlightened 
artift,  is  the  Traits  de  la  Peintre  en  Email  de  Montamy.  The 
archives  of  the  national  manufacture  of  Sevres  contain  alfo 
limple  and  excellent  precedes  for  the  fabrication  of  colours. 
The  authors  of  them  are  Meffrs.  Bailly,  Fontelliau,  and 
Montig, ny ;  but  they  are  mere  defcriptions,  without  any  ob- 
fervation  which  can  conduct  to  general  principles. 

The  other  works,  fuch  as  that  of  Kunckel,  and  the  manu- 
fcripts  of  Hellot  in  the  poffeflion  of  the  manufactory  of  Se¬ 
vres,  and  the  two  Encyclopedias ,  prcfent  only  an  undigefted 
affemblage,  a  compilation  without  choice  and  without  rea- 
foning,  of  a  multitude  of  precedes  collected  from  all  quar¬ 
ters.  When  fome  knowledge  of  the  art  has  been  obtained, 
it  is  eafier  to  invent  a  procefs  than  to  difcover  among  that 
variety  of  recipes  the  one  which  ought  to  be  preferred. 

It  has  been  remarked,  that  one  of  the  moft  certain  figns  of 
the  progrefs  made  by  a  fcience  towards  perfection  is  the  pof- 
libility  it  leaves  of  collecting  the  faCts  that  compofe  it  into 
one  lyftem,  from  which  general  principles  might  be  deduced : 
it  is  at  this  epoch  alone  that  it  deferves  the  name  of  fcience ; 
and  it  is  to  an  expedition  of  its  principles  thus  generalized 
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that  the  appellation,  more  impofing  than  correct,  of  philo- 
fophy  of  fcience  has  been  given. 

The  arts,  which  are  often  rather  a  branch  of  a  fcience  than 
the  mere  application  of  one  of  its  parts,  prefent  fadts  equally 
fufceptible  of  being  united  in  a  fyftematic  form  :  to  carry 
them  foon  to  perfedfion,  it  is  fufEcient  that  they  are  pradtifed 
by  men  habituated  to  diltingaifh  relations,  and  to  deduce  con- 
fequences  from  then). 

The  learned,  who  by  more  elevated  fpeculations  are  re¬ 
moved  from  the  practice  of  the  arts,  perceive  the  principles 
of  them  more  readily  :  they  can  apply  their  refearches  in  a 
more  direct  manner  to  the  advancement  of  them  ;  and  their 
progrefs,  guided  by  reafoning,  will  be  more  certain,  more 
chredt,  and  more  rapid. 

I  obfe'rved  that  the  art  of  preparing  and  ufing  vitrifiable 
.colours  was  fufceptible  of  the  improvement  I  have  pointed 
out,  and  that  the  fadts  of  which  it  is  compofed  begin  to  be 
fufficiently  numerous  and  corredt  to  be  exhibited  in  a  general 
manner.  1  have  thought  that  an  accurate  knowledge  of  thefe 
fadts,  and  an  exposition  of  the  principles  by  which  they  are 
connedted,  and  which  muft  naturally  lead  to  an  explanation 
of  a  great  many  of  them,  might  be  interefting  to  chemifts, 
who,  employed  in  more  general  and  more  important  re¬ 
fearches,  cannot  be  acquainted  with  all  the  details  of  an  art 
which  is  exceedingly  complex. 

I  was  defirous  alfo  to  give  chemifts  an  exadt  knowledge  of 
the  principles  of  this  art,  in  order  that  they  may  be  enabled 
to  determine  with  more  certainty  what  novelty  there  may 
really  be  in  the  precedes  fubmitted  to  their  opinion. 

In  a  word,  I  have  thought  it  might  be  of  utility  to  the 
arts,  and  that  it  was  the  duty  of  the  national  manufadtory 
of  Sevres  to  make  known  the  pretended  fecret  of  the  compo¬ 
sition  of  thofe  porcelain  colours  which  are  unalterable  in  the 
fire.  It  is  wTell  known  that  thefe  colours  were  prefented  to 
he  Jnftitute,  in  the  year  6,  by  a  porcelain  manufadturer 
juftly  efteemed  for  the  beauty  of  the  works  which  come  from 
his  manufadtory.  I  Should  not  have  ventured  to  publish  this 
fecret  had  it  been  intruded  to  me ;  but  when  it  is  known,  [ 
hope  I  (hall  not  be  fufpedted  of  having  in  the  leaft  abufed  the 
confidence  repofed  in  me. 

From  what  has  been  faid  it  may  be  readily  feen  that  my 
objedt  is  not  to  give  a  detailed  account  of  the  exadt  composi¬ 
tion  of  all  the  yitrifiable  colours ;  fuch  a  labour  cannot  be  the 
fubjedt  of  a  Single  memoir. 

It  is  well  known  that  all  yitrifiable  colours  have  for  their 
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balls  metallic  oxides ;  but  all  the  metallic  oxides  are  not 
proper  for  this  purpofe :  befides,  as  they  are  not  vitritiable 
by  themfelves,  they  can  fcarcely  ever  be  employed  alone. 

Highly  volatile  oxides,  and  thofe  which  adhere  little  to 
the  great  quantity  of  oxygen  they  contain,  either  cannot  be 
employed  in  any  manner.  as  the  oxide  of  mercury  and  that  of 
arfenic,  or  are  employed  only  as  agents.  1  he  colour  they 
prefent  cannot  be  depended  on,  fince  they  mu  ft  lofe  it  in  the 
flighted  heat  by  lofing  a  part  of  their  oxygen:  fuch  are  the 
puce-coloured  and  red  oxides  of  lead,  the  yellow  oxide  of 
gold,  &c. 

Oxides  in  which  the  proportions  of  oxygen  are  fufceptible 
of  varying  with  too  much  facility  are  rarely  employed :  the 
oxide  of  iron,  though  black,  is  never  employed  for  that  co¬ 
lour;  and  the  green  oxide  of  copper  is,  under  many  circum- 
ftances,  very  uncertain. 

I  have  faid  that  oxides  alone  are  not  fufceptible  of  fufion  : 
however,  as  they  are  deftined  to  be  applied  in  thin  ftrata  on 
verifiable  fubftances,  they  may  be  attached  to  them  by  a 
violent  heat.  But,  except  the  oxides  of  lead  and  bifmuth, 
they  would  give  only  dull  colours.  The  violent  heat,  often 
neceflary  to  fix  them,  would  change  or  totally  deftroy  the 
colours.  A  flux  then  is  added  to  all  metallic  oxides. 

This  flux  is  glafs,  lead,  and  filex ;  glafs  of  borax,  or  a  mix¬ 
ture  of  both. 

Its  general  effedt  is,  to  give  fplendour  to  the  colours  after 
their  fufion ;  to  fix  them  on  the  article  which  is  painted,  by 
promoting  more  or  lefs  the  foftening  of  itsfurfaee;  to  en¬ 
velop  the  metallic  oxides,  and  to  preferve  their  colour  by 
fheltering  them  from  the  contact  of  the  air :  in  a  word,  to 
facilitate  the  fufion  of  the  colour  at  a  low  temperature  not 
capable  of  deftroy ing  it. 

The  obfervation  which  proves  the  latter  ufe  of  fluxes  is 
taken  from  the  delicate  colours,  fuch  as  carmine  obtained 
from  gold  :  thefe  colours  require  much  more  flux  than  others. 
Metallic  oxides  are  employed  fometimes  diredtly,  and  merely 
mixed  with  their  flux,  without  being  previoufly fufed with  it: 
thefe  colours  are  thofe  which  a  ftrong  heat,  or  heat  too  often 
repeated,  would  alter.  It  may  be  readily  conceived  that  a 
ftronger  and  longer  continued  heat  is  neceflary  to  fufe  a  cru¬ 
cible  full  of  coloured  glafs,  than  a  ftratum  of  colour  not  the 
tenth  part  of  a  millimetre  in  thicknefs. 

I  (hall  return  to  this  fubjeeb  when  I  come  to  fpeak  of  the 
reds  obtained  from  gold. 

In  many  circumftances,  oxides  are  fufed  previoufly  with 
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their  flux,,  and  afterwards  ground.  In  fpeaking  of  colours  in 

particular,  I  fhall  point  out  thole  which  experience  this  kind 
of  fufion. 

Thefe  general  principles  are  fo  Ample  that  it  is  not  necef- 
fary  to  enlarge  on  them  further. 

I  lhall  fpeak  here  only  of  the  application  of  metallic  colours 
to  vitreous  bodies  or  to  vitreous  furfaces. 

Thefe  bodies  may  be  divided  into  three  clafles,  very  diftin& 
by  the  nature  of  the  fubftances  which  compofe  them,  the 
effects  produced  on  them  by  the  colours,  and  the  changes 
they  experience.  Thefe  claffes  are  : 

1  ft,  Enamel, Hb  ft  porcelain,  and  all  crufts,  enamels,  or 
glafs,  that  contain  lead  in  a  notable  quantity. 

2d,  Hard  porcelain,  or  porcelain  which  has  a  cruft:  of 
feld-fpar. 

3d,  Glafs  in  the  compofition  of  which  no  lead  enters,  fuch 
as  common  window-glafs. 

1  lhall  here  examine  in  fucceffion  the  principles  of  the 
compofition  of  thefe  colours,  and  the  general  phenomena 
they  exhibit  on  thefe  three  kinds  of  bodies. 

Colours  for  painting  in  enamel  are  thofe  1110ft  antiently 
known  :  the  recipes  found  in  the  works  I  have  aheady  men¬ 
tioned,  all  relate  to  thefe  colours. 

It  is  well  known  that  enamel  is  glafs  rendered  opake  b y 
the  oxide  of  tin,  and  exceedingly  fufible  by  the  oxide  of  lead. 
It  is  the  oxide  of  lead,  in  particular,  contained  in  it  that  gives 
it  properties  very  different  from  thofe  of  the  other  excipients 
of  metallic  colours.  Thus  all  glafs  and  glazing  that  contain, 
lead  will  participate  in  the  properties  of  enamel ;  and  what 
we /{hall  fay  of  one  maybe  applied  to  the  reft  with  yeiy 
trifling  differences. 

Such  are  the  white  and  tranfparent  glazing  of  ftone  ware, 
and  the  glazing  of  porcelain  called  Joft  glazing. 

This  porcelain,  which  was  the  firft  made  in  France,  and 
particularly  at  Sevres,  where  it  was  a  long  time  manufac¬ 
tured  aim  oft  ex  clu  lively,  has  for  its  bafe  a  vitreous  fritt  reiw 
deied  almoft  opake,  and  fufceptihle  of  being  worked  witlx 
clay,  and  is  glazed  with  an  exceedingly  diaphanous  glafs, 
into  the  compofition  of  which  there  enters  a  great  deal  of 
lead. 

The  colours  employed  in  it  are  thofe  which  ferve  for  paint¬ 
ing  in  enamel :  confequently  whatever  changes  thefe  colours 
experience  on  enamel  they  nmft  experience  on  this  kind  of 
porcelain,  fince  the  caufes  of  this  change,  which  we  fhall 
mention  hereafter,  are  the  fame. 

Enamel  or  foft  porcelaiu  colours  require  lefs  flux  than 
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others,  beeaufe  the  glafs  on  which  they  are  applied  becomes 
fuffieiently  foft  to  be  penetrated  by  them. 

This  flux  may  be  either  glafs  of  lead  and  pure  filex,  called 
rccaiLUy  or  the  fame  glafs  mixed  with  borax. 

Montamy  aflerts  that  glafs  of  lead  ought  to  be  banifhed 
from  among  the  enamel  fluxes;  and  he  employs  only  borax* 
He  then  dilutes  his  colours  in  a  volatile  oil. 

On  the  other  hand,  the  painters  of  the  manufactory  of 
Sevres  employ  only  colours  without  borax,  beeaufe  they  di¬ 
lute  them  in  gum ;  and  borax  does  not  dilute  well  in  that 
fubftance.  1  have  found  that  both  methods  are  equally  good  ; 
and  it  is  certain  that  Montamy  was  wrong  to  exclude  fluxes 
of  lead,  Alice  they  are  daily  employed  without  any  inconve¬ 
nience,  and  as  they  even  render  the  application  of  colours 
eafier. 


I  have  {aid  that  in  the  baking  of  thefe  colours,  the  cruft, 
foftened  by  the  fire,  buffers  itfelf  to  be  eafily  penetrated  by 
them.  This  is  the  firft  caufe  of  the  change  which  thev  ex- 
perience.  By  mixing  with  the  cruft  they  become  weaker, 
and  the  firft  heat  changes  a  figure  which  appeared  to  be 
ftnifhed  into  a  very  light  fketch. 

The  oxide  of  lead  which  the  cruft  contains  is  a  fecond  but 
much  more  powerful  caufe  of  the  confiderable  changes  which 
colours  experience.  1  he  deftru£tive  action  which  that  metal 
exercifes  chiefly  on  iron  reds  is  Angularly  remarkable.  I  fliall 
foon  give  an  account  of  fome  experiments  which  prove  it  in 
a  very  evident  manner. 

It  has  been  already  feen,  that  the  two  principal  caufes  of 
the  changes  which  colours  on  enamel  and  foft  porcelain  are 
fufceptihle  of  experiencing  do  not  depend  in  any  man  tier 
on  the  compofition  of  thefe  colours,  but  on  the  nature  of  the 
glafs  to  which  they  are  applied.  When  it  is  faid  that  the 
colours  of  porcelain  change  in  a  confiderable  degree,  it  ought 
to  be  added  that  it  is  thofe  of  foft  porcelain;  a  kind  almoft 


negle&ed. 

.  It  follows  from  what  has  been  faid,  that  painting  on  foft 
porcelain  has  need  of  being  feveral  times  retouched,  and  of 
feveral  heats,  in  order  that  it  may  be  carried  to  the  necefiarv 
degree  of  flrength.  Thefe  paintings  have  always  a  certain 
faintnefs;  but  they  are  con ftantly  more  brilliant,  and  they 
never  are  attended  with  the  inconvenience  of  detaching  them- 
felves  in  feales. 

Hard  porcelain,  according  to  the  divifion  which  I  have 
eftabli ftied,  is  the  fecond  fort  of  excipient  of  metallic  colours. 
This  porcelain,  as  is  well  known,  has  for  its  bale  a  very  white, 
clav  called  kaolin ,  mixed  with  a  filiceous  and  calcareous  flux, 
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and  for  its  covering  feld-fpar  fufed  without  an  atom  of 
lead . 

This  porcelain,  which  is  that  of  Saxony,  is  much  newer 
at  Sevres  than  the  foft  porcelain.  The  colours  applied  to  it 
are  of  two  kinds :  the  firth,  defined  to  reprefent  different 
objects,  are  baked  in  a  heat  very  inferior  to  that  neceffary  for 
baking  porcelain.  They  are  exceedingly  numerous  and  varied. 

The  othe  s,  detained  to  be  fufed  in  the  fame  heat  as  that 
which  bakes  porcelain,  lay  themfelves  flat,  and  are  much  lefs 
numerous. 

The  colours  of  painting  are  made  nearly  like  thofe  deflined 
for  loft  porcelain;  they  only  contain  more  flux.  Their  flux 
is  eompofed  of  glafs  of  lead  called  rocaille ,  and  borax.-  I  am 
not  yet  acquainted  with  any  work  which  treats  on  the  com¬ 
petition,  ufe,  and  effects  of  thefe  colours;  fo  that  it  has  no 
where  been  printed  except  in  one,  which  might  he  difpenfed 
with,  that  thefe  colours  fcarc.ely  undergo  any  change  in  the 
fire,  while  it  has  been  often  written  and  faid,  that  the  colours 
for  painting  in  enamel  change  eonfiderably. 

When  porcelain  is  expofed  to  heat  in  order  to  bake  the 
colours,  the  covering  of  feld-fpar  dilates  itfelf  and  opens  its 
pores,  but  does  not  become  foft :  as  the  colours  do  not  pene¬ 
trate  it,  they  experience  none  of  thofe  changes  which  they1 
undergo  on  foft  porcelain.  It  muft,  however,  be  faid  that 
they  lofe  a  little  of  their  intenfity  by  acquiring  that  tranfpa- 
Tencv  which  is  given  to  them  by  fufion. 

When  common  articles  are  manufactured,  the  retouching 
may  he  omitted  ;  but  it  is  neceffary  to  give  to  a  painting  all 
the  effect  that  can  be  defired  :  in  a  word,  this  retouching  does 
not  diftinguifh  painting  on  porcelain  from  any  other  kind  of 
painting. 

One  of  the  greateft  inconveniences  of  thefe  colours,  efpe- 
cially  in  the^  manufactory  of  Sevres,  is  the  facility  with 
which  they  fcale  off  when  expofed  feveral  times  in  the  fire. 

This  inconvenience  is  obferved  more  at  Sevres  than  any 
where  elfe,  becaufe  it  depends  on  the  folidity  and  infufibility 
of  the  porcelain  manufactured  in  that  eftablifhment.  But 
thefe  are  qualities  which  make  it  much  longer  refift  alterna¬ 
tions  of  heat  and  cold,  and  which  give  to  its  pafte  a  more 
ftriking  whitenefs.  Paris  porcelain,  on  the  other  hand,  being 
more  vitreous,  more  tranfparent,  and  bluer,  often  cracks 
when  boiling  liquors  are  put  into  it. 

To  remedy  this  defeCt  without  altering  the  quality  of  the 
pafte,  I  was  of  opinion  that  the  cruft  only  ought  to  be  foft- 
ened  by  introducing  into  it  more  filiceous  or  calcareous  flux, 
according  to  the  nature  of  the  feid-fpar.  This  method  has 

fucceeded ; 
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fucceeded;  and  for  about  a  year  paft  the  colours  might  be 
expofed  two  or  three  times  to  the  fire  without  fcaling,  if  not 
overcharged  with  flux,  and  if  not  laid  on  too  thick.  It 
has  been  remarked  that  foda  and  potafh  introduced  into 
the  colours  make  them  feale;  they  are  therefore  never  ufed 
as  fluxes.  It  is  found  that  thefe  alkalies,  by  becoming  vola¬ 
tilized,  abandon  the  colour,  which  when  alone  cannot  form 
an  adhefion  with  the  cruft. 

I  have  faid  that  colours  are  alfo  prepared,  which,  being  laid 
on  flat,  are  deftined  to  be  fufed  in  a  furnace  for  baking  porce¬ 
lain.  Thefe  colours  are  not  numerous,  becaufe  few  metallic 
oxides  can  ftand  fuch  a  heat  without  being  volatilized  and 
difcoloured.  Their  flux  is  fand  or  feld-fpar:  as  they  incor¬ 
porate  with  the  cruft  they  are  more  brilliant,  and  never  be¬ 
come  fcaly. 

The  third  fort  of  excipient  of  vitrifiable  metallic  colours 
Is  glafs  without  lead. 

The  application  of  thefe  colours  to  glafs  conftitutes  paint¬ 
ing  on  glafs;  an  art  very  much  praCtifed  fome  centuries  ago, 
and  which  was  fuppofed  to  be  loft  becaufe  out  of  fafhion  ; 
but  it  has  too  direCt  a  dependence  on  painting  in  enamel  and 
porcelain  to  be  entirely  loft.  Befides,  a  defcription  of  it  may 
be  found  in  a  very  great  number  of  w'orks. 

[To  be  continued.] 

LVil.  On  Painting.  By  Mr.  E.  Dayes,  Painter , 

Essay  IV. 

On  Grace. 

From  vulgar  bounds  With  brave  diforder  part, 

And  fnatch  a  grace  beyond  the  reach  of  art.  Pope. 

(j  RACEFULNESS,  which  may  be  termed  the  beauty  of 
motion,  is  an  idea  not  very  different  from  beauty,  and  aim  oft 
Infeparable  from  it.  It  is  an  idea  belonging  to  pofiure  and 
motion,  and  will  be  found  to  confift  in  an  eafe  unaccom¬ 
panied  with  reftraint  or  difficulty;  as  at  all  times  the  moft 
eafy  will  be  the  moft  graceful :  it  is  generally  attended  with 
a  flight  inflection  of  the  bodv,  unbroken,  that  is,  not  inter¬ 
rupted  with  hidden  angles ;  and,  in  fitting  figures,  with  an 
cafe  approaching  to  languor. 

Propriety  of  aCtion  is  a  thing  of  the  higheft  importance  to 
the  figure  painter,  whether  he  works  in  large  or  fmall. 

Ifxpreffion  does  not  merely  apply  to  the  face,  as  many  fup- 

pofe. 
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pole,  but  to  the  general  acftion  and  character  of  each  figure, 
that  it  be  appropriate  to  the  perfon  defcribed  ;  as  the  ftate 
and  carriage  of  public  officers,  heroes,  See.,  the  clowniffi  and 
fimpie  attitudes  of  peafants;  and  on  this  being  well  performed 
depends  the  very  foul  of  a  good  picSture. 

Much  of  the  merit  of  Raphael  arifes  from  the  fuperior  de¬ 
gree  of  dignity  obfervable  in  his  apoftles  and  other  great  cha¬ 
racters  :  on  the  contrary,  the  excellence  of  Parmegiano  re¬ 
fill  ts  from  the  elegant  turns  he  gave  his  female  figures. 

As  the  arts  are  no  longer  exotic,  we  (hall  find  thofe  graces 
rendered  familiar  in  the  Works  of  Reynolds,  Mortimer,  See* 

The  whole  power  of  man  depends  on  two  motions,  flection 
and  extenfion  :  thofe  may  be  again  fubdivided  into  four;  the 
fimpie,  as  in  walking,  eating,  and  drinking;  the  active,  as  in 
carrying,  pulling,  thrufting  or  pufhing,  and  climbing;  the 
violent,  arifing  from  fright,  rage,  defpair.,  or  any  other  fuddea 
emotion  :  the  fourth  fort,  which  may  be  confidered  as  a  fort 
of  paffive  action,  refults  from  difquiet  of  mind,  as  love,  ha¬ 
tred.  forrow,  joy,  See.:  the  effect  of  which  is  chiefly  fliown 
in  the  extremities,  as  the  face,  hands,  and  feet. 

ft  will  be  generally  found  that  violent  paffions  of  the  mind 
are  accompanied  with  actions  more  or  lefs  angular  than  the 
beautiful  or  paffive  :  as  in  a  man  in  the  at  of  Miking  with  a 
club  or  flick,  the  upper  and  fore-arm  will  form  a  right  angle ; 
again,  in  a  figure  frightened,  the  arms  from  being  thrown  up 
will  form  an  angle  with  the  body;  in  figures  pufhing  or  pull¬ 
ing,  the  effect  will  be  the  fame :  on  the  contrary,  elegant  or 
graceful  figures  {hake  off  thofe  violences,  and  fall  into  atti¬ 
tudes  that  fhow  a  gentle  inflection  of  line. 

We  fliall  find,  a  Handing  figure  to  he  graceful  ir.uft  reft  on 
one  leg,  and  the  face  incline  to  the  hip  it  refts  on,  as  in  the 
Venus  de  Medicis,  and  others  remarkable  for  tafte  and  beauty. 

As  beauty  loves  variety,  we  fliall  generally  obferve,  if  the 
figure  is  prefented  in  front,  the  head  will  appear  rather  in¬ 
clined  to  the  fide.  (See  Plate  VI.) 

*  If  I  have  cautioufly  forborne  to  fpeak  of  the  works  of  living  artifts,  it 
is  not  from  thinking  light  of  them,  but  from  a  nobler  motive.  In  the 
limits  I  have  preferibed  to  myfelf  I  could  not  do  juftice  to  the  merits  of  fo 
many  and  a  le  profelTors  as  at  prefent  adorn  the  nation.  The  prints  from 
the  works  of  Rritifh  artifts  are  circulated  over  the  civilized  part  of  the 
world,  and  copied  as  foon  as  they  appear  on  the  continent.  Such  being 
the  fail,  whatever  the  ignorant  may  aflert  to  the  contrary,  thofe  who  with 
to  encourage  hiftorical  painting  in  this  country  (hould  aim  at  cherifhing  fuck 
a  i'pirit  as  would  eventually  operate  to  induce  buyers  not  to  give  more  for 
works  of  foreign  artifts  than  they  would  for  works  of  equal  merit  of  the 
Biitilli  ichool. 

That 
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That  beatitifi.il  undulating  line  of  grace  will  alfb  be  fount? 
iu  the  moft  agreeable  fitting  figures. 

>  Notwithftanding  what  may  have  been  faid  about  “  fmooth- 
nefs,  delicacy,”  &c.,  yet  we  fhall  find  on  inquiry  much  of 
the  grace  and  beauty  of  the  painter  and  fculptor  arifes  front 
what  Hogarth  has  termed  the  line  of  beauty,”  and  which 
was  not  only  p  radii  fed  but  recommended  by  M.  Angelo,  as 
may  be  feen  in  the  book  on  painting,  by  Jo.  Paul  Lomatius, 
Iran  dated  by  Richard  Haydoeke  in  1598:  “  fo  that  his 
meaning  is  (M.  Angelo),  that  it  fhould  refemble  the  form  of 
the  letter  S  placed  right,  or  elfe  turned  the  wrong  way,  as  c/s* 
becaufe  then  it  hath  his  beauty.” 

The  graceful  parts  of  the  antique  ftafues  poffefs  that  (weep¬ 
ing  line  of  grace  :  it  may  be  feen  too  in  the  figures  of  Raphael, 
Parmegiano,  &c.;  and  among  the  more  modem  artifts,  as 
Reynolds,  Mortimer,  Cipriani,  &c. 

Three  things  contribute  to  the  beauty  of  the  Venus  de 
Medicis ;  its  line  of  grace  running  unbroken  through  the 
whole  figure,  its  form,  and  the  variety  and  coni  raft  of  the 
parts,  as  the  head  with  the  cheft,  and  the  arms  and  legs  with 
each  other. 

Thofe  who  fuppofe  this  character  of  line  affedls  the  general 
attitude  only,  are  wrong;  it  will  be  found  to  conftitute  the 
general  form  of  the  mufcle,  if  taken  detached,  and  viewed  from 
its  ftefhy  belly  to  the  tendinous  part:  this,  with  its  inierfe&- 
ing  angle,  a'ives  much  of  that  variety  of  character  obfervable 
in  human  nature.  We  fometimes  fee  in  overcharged  figures 
the  convex  lines  raifed  fo  much  beyond  the  limits  of  nature, 
that  the  power  of  re-entering  them  again  is  loft,  and  the 
whole  form  appears  heavy  and  incumbered.  This  fault 
fometimes  attaches  to  M.  Angelo,  but  bv  no  means  in  the 
extreme  after  ted  by  Mengs,  who,  fpeaking  of  that  artift, 
fays,  “  who  feeking  to  be  alwrays  great,  was  always  vulgar.” 
Such  language  argues  great  want  of  either  fenfe  or  fincerity  : 
by  the  way,  his  favourite  Raphael  is  not  entirely  free  from 
the  charge  of  heavinefs,  in  his  women  in  particular. 

The  Hercules  Farnefe  of  Glicon  is  a  fine  Example  of  the 
well-ordered  railing  and  interfe&ing  of  the  mufcles  in  a  figure 
poffeffing  the  appearance  of  great  pailive  ftrength  :  but  few 
fimilar  examples  will  occur  to  the  artift  in  the  courfe  of  his 
practice. 

That  figure  forms  the  extreme  point  one  wray,  and  the 
Apollo  Beividere  (or  Pytheus),  the  other,  for  beauty  ;  beyond 
which  it  is  impoflible  to  travel  without  being  abfurd  :  the 
jnean  between  thole  two  is  the  fighting  Gladiator  (as  it  is- 

called). 
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called),  and  which  may  be  confidered  as  the  mod  natural, 
the  others  more  pure.  Thofe  obfervations  muft  be  confidered 
as  applying  to  the  general  character  of  the  figures,  and  not  to 
the  parts;  the  gladiator  being  in  ftrong  a&ion,  the  appear¬ 
ance  of  the  mufcles  is  altered;  thofe  in  action  being  ftiort, 
and  of  courfe  rounded  more  than  thofe  in  repofe. 

Grace  is  of  fo  delicate  a  nature  that  it  cannot  exift  in  the 
prefence  of  whatever  is  rude,  vulgar,  or  exceffive :  it  charms, 
captivates,  and  overcomes,  by  its  beneficence:  its  motions 
are  eafy,  moderate,  and  lovely,  and  it  partakes  more  of  the 
humble  than  arrogant :  it  is  feen  in  ihe  Apollo  accompanied 
with  dignity,  in  the  Venus  of  Medicis  with  modefty,  and  in 
the  Antinoiis  in  a  more  human  and  lefs  elevated  degree, 

Parmegiano  poffeffed  in  a  high  degree  the  fafcinatmg 
power  of  grace;  Corregio  felt  it  in  a  certain  degree;  and  the 
females  of  Albano  are  diftinguifhed  by  it.  Reynolds’s  por¬ 
traits  abound  with  it,  and  it  will  be  fought  for  with  fuccefs 
in  many  of  the  noble  monuments  of  Britifh  art. 

J 

Raphael  underflood  the  grace  of  motion;  but  his  dry  go¬ 
thic  manner  of  execution  did  not  affociate  with  it :  he  wanted 
that  fweet  mellow  pencil  neceffary  to  beauty. 

If  painting  were  an  imitation  of  nature  merely,  as  many 
fuppofe,  it  would  follow  of  courfe  that  it  fhould  be  inferior 
to  it,  as  the  efficient  muft  always  be  fuperior  to  the  effe£i  s 
but  this  fubfifts  conditionally:  as  in  the  power  of  light,  and 
its  oppofite  darknefs,  nature  has  the  advantage:  but  even 
light  is  fubjugated  to  the  powers  of  art,  as  in  our  paintings 
on  glafs,  of  which  the  eaft  window  of  New  College,  Oxford, 
Hands  a  mo  ft  glorious  example,  and  may  be  juftly  entitled  the 
firft  work  of  the  kind  in  the  world*;  but  in  the  article  of 
beauty,  and  the  juft  power  of  combination,  art  has  greatly 
the  advantage. 

Matter  is  imperfedf,  and  all  that  is  left  us  is  the  will  to 
choofe ;  and  happy,  thrice  happy,  is  that  artift  who  knows 
the  value  of  what  is  good,  and  in  the  early  purfuit  of  his 
ftudies  learns  to  diftinguifh  what  is  more  or  lefs  great  and 
amiable,  thereby  fixing  his  defires  on  things  worthy. 

By  attentively  confidering  the  works  of  the  great,  from  the 
Greeks  to  the  prefent  time,  we'ftiall  find  they  fixed  their  at¬ 
tention  on  the  moft  noble  part  of  the  art,  and  purfued  the 
ftudy  of  it  with  unremitting  ardour  :  on  the  contrary,  inferior 
beings  became  attached  to  mediocrity,  and  believed  in  it 

*  Many  ignorantly  fuppofe  the  art  of  painting  on  glafs  is  loft  :  the  fafifc 
is,  if  we  are  to  judge  from  the  fpecimens  produced  in  the  prefent  age,  it 
never  was  found  till  now, 

centred 
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centred  all  art ;  while  the  little  grovelling  fpirit  became  in- 
chanted  with  whatever  was  minute  and  trifling,  mi  baking 
them  for  principal  things. 

If  the  works  of  renowned  artifts  are  to  be  ufed  to  flimu- 
late,  we  (hall  alfo  derive  advantage  from  thole  who  have  funk 
from  the  great  to  the  trifling  and  ufelefs,  nay,  even  to  the 
ugly,  and  from  it  to  the  falfe  and  chimerical,  by  confidering 
them  as  fo  many  rocks  and  quickfands  to  fteer  clear  of. 

A  well-ordered  picture  becomes  a  leflon  of  polite  education, 
by  which  our  manners  are  amended  :  on  the  contrary,  dirty 
fagged  ruffians,  accompanied  with  trafn  and  common-place 
fluff,  are  not  only  beneath  the  dignity  of  painting,  but  may 
corrupt  young  minds  :  nay,  may  not  rudenefs  be  juftified  by 
a  reference  to  pictures  exhibiting  clownifh  and  hoggifh  exam¬ 
ples,  or  people  the  molt  bafe  and  corrupt  of  humanity? 

It  is  a  poor  apology,  becaufe  a  picture  is  well  painted,  that 
it  ihould  be  hung  up  in  our  apartment,  when  in  the  arrange¬ 
ment  it  may  violate  fenfe,  and  in  the  choice  decency ;  or  the 
people  fuch  as  one  would  by  no  means  fuffer  to  approach  our 
perfons:  and  yet  nothing  is  more  common.  Such  efforts  may 
pleafe  the  ignorant,  but  will  not  call  the  attention  of  learned 
men  and  philofophers,  with  whom  fuch  men  can  only  rank 
as  mechanics,  and  beings  without  difcrimination. 

What  man  of  tafte  ever  faw  a  fine  picture  by  Teniers  with¬ 
out  feeling  the  heart-ache  that  fo  much  fine  colour,  chiaro - 
fcuro ,  and  execution,  fliould  be  bellowed  on  worthlefs  ob¬ 
jects  ?  Mofl  of  the  Dutch  pictures  operate  as  a  libel  on  their 
country,  by  the  monfters  of  humanity  introduced  in  them. 
In  a  note  to  the  Life  of  Hogarth,  by  lord  Orford,  [Vide  Anec¬ 
dotes  of  Painters),  is  the  following  juft  remark  on  the  Dutch 
artifts: — “  When  they  attempt  humour,  it  is  by  making  a 
drunkard  vomit;  they  take  evacuations  for  jokes;  and,  when 
they  make  us  fick,  think  they  make  us  laugh.  A  boor  hug¬ 
ging  a  frightful  frow,  is  a  frequent  incident  in  the  works  of 
Teniers.  ” 

We  might  juftly  conclude  that  artift  mad,  or  filly,  who, 
leaving  in  his  purfuit  the  grand  or  beautiful  oj  nature ,  fliould 
col  left!  for  his  pictures  objects  dfgujling  and  unjightly :  and 
yet  this  is  frequently  the  cafe;  which  arifesfrom  want  of  early 
good  inftru6tion,  and  from  being  led  aff  ray  by  people  writing  on 
the  arts,  who  are  perfectly  unqualified  for  fo  arduous  a  talk. 

Some  have  even  attempted  to  feparate  the  pidturefque  from 
the  beautiful,  as  if  that  which  did  not  poffefs  beauty  could 
be  worthy  of  painting.  By  the  word  pidturefque  the  artift 
underftands  the  irregular,  but  ever  accompanied  with  a  beau¬ 
tiful 
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tlful  choice,  and  it  (lands  in  oppofition  to  the  fimple  or 
grand ;  it  does  not  apply  to  objects  <c  rough  and  irregular/* 
or  fuch  as  are  deformed,  aged,  and  ugly. 

We  mull  give  up  our  underftanding  if  we  call  a  landfcape 
fine  which  represents,  dirty  rugged  grounds,  fcrubby  bufhes, 
poor  fcraggy  and  ill-formed  trees,  (hapelefs  lumps  of  anti¬ 
quity,  and  muddy  pools;  peopled  with  gipfies  and  vaga¬ 
bonds,  dirty  beggars  clothed  with  rags,  their  heads  decorated 
with  filthy  drapery,  (kins  like  tanned  leather,  and  their  em¬ 
ploy  difgufting ;  and  thefe  accompanied  with  poor  and  old 
cattle,  or  nafty  Twine  on  filthy  dunghills.  And  (hall  thofe 
be  the  objects  with  which  we  are  to  decorate,  or  rather  de¬ 
form,  our  apartments?  Such  a  choice  argues  a  taft'e  as  de¬ 
praved,  as  if  a  man  were  to  prefer  the  horrid  fqueaking  of  a 
cart-wheel,  to  the  fined  folo  on  an  organ. 

Such  objects,  if  introduced  in  pictures,  can  only  be  fpar- 
ingly  tifed,  to  fet  off  and  give  value  to  beauty,  as  a  foil,  but 
fhould  never  appear  as  principals. 

If  a  man  producing  fuch  pictures  is  to  be  didinguifhed  by 
the  noble  appellation  of  a  genius ,  we  fhould  find  fome  other 
term  to  bedow  on  fuch  artids  as  Raphael,  Corregio,  Titian, 
Rubens,  Reynolds,  &c.  &c.  &c.;  and  in  landfcape,  Pouffin, 
Wilfon,  Claude,  Barret,  &c.  One  thing  we  are  Cure  of,  that 
is,  that  there  is  no  mention  of  fuch  renowned  wrong- heads 
among  the  Greeks 

It  mud;  not  be  underdood  that  we  reject  the  padoral  as 
unworthy;  on  the  contrary,  it  is  highly  intereding,  and, 
when  accompanied  with  fentiment  and  a  judicious  feleddion, 
(as  in  fome  of  Gainfborough’s  fine  compofitions,)  does  honour 
to  the  arts.  Equally  intereding,  though  in  a  lets  degree  me¬ 
ritorious,  dands  the  fimple  reprefenter  of  nature;  he  acquires 
a  new  character  as  a  topographer,  provided  he  attach  fidelity 
to  his  reprefentations. 

Under  the  article  invention  we  (hall  again  have  occafion  to 
fpeak  of  the  pi6furefque;  we  (hall  then  refume  our  fubje<5t. 

Two  parts  of  the  body  that  contribute  much  to  the  grace 
of  the  figure  are  an  eafy  turned  head  and  neck  (fee  PI.  VII.), 
and  a  graceful  and  elegant,  hand  and  arm.  M.  Angelo,  Ra¬ 
phael,  &c.  afford  many  examples  of  men  ;  and  Parmegiano, 
Guido,  Reynolds,  Mortimer,  Sec.  of  women.  To  produce 

*  The  rage  for  what  is  termed  the  piEturefqne,  we  (liquid  fay  the  de* 
formed,  in  the  modern  and  mifunderftood  fenfe  of  the  word,  is  carried  fo 
far,  that  I  fhould  not  be  furprifed  to  hear  that  groups  of  filthy  gipfies 
were  paid  to  wander  about  gentlemen’s  grounds  for  what  fome  might  term 
their  pidurefque  effi’d.  One  advantage  would  refult  from.it  to  their  em¬ 
ployers,  that  is,  they ‘might  indulge  their  fine  11  as  well  as  tafte. 
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•this  effeft  of  grace,  it  is  requffite  that  the  head  ffiould  not 
prefent  the  fame  view  as  the  cheft,  and  that  the  hand  and 
arm  fhould  not  come  on  a  line,  but  that  each  fhould  contralt 
the  other  by  an  oppoling  turn.  For  examples,  fee  the  draw¬ 
ings  (Plate  VI.  and  VII.) 

Of  the  feet,  our  knowledge  of  beautiful  form  can  only  be 
acquired  through  the  medium  of  the  antique,  or  hue  pictures, 
being  now  deformed  by  the  life  of  {hoes.  Suffice  it  to  ob- 
ferve,  the  three  foremofl  toes  ought  to  be  the  ipngeffi ;  the 
fmall  ones  clofe,  and  turning  out;  and  the  great  one  a  little 
feparated,  more  or  lefs  in  proportion  to  the  action  of  the  foot. 

Beauty  appears  to  delight  in  the  irregular  or  piclurefque, 
while  the  grand  will  ever  be  accompanied  with  the  regular 
and  fimple. 


LVIII.  Notice  respecting  the  Manners  and  Habits  common  to 
the  Shark  and  Pdot-Fijh.  By  C.  Geoffrot,  Profejfor 
in  the  Mufeum  of  Natural  Hi/lory  *. 

It  has  been  affierted  that  the  (harks  have  fubjedl  to  their 
empire  a  very  fmall  fiffi  of  the  fpecies  of  the  gadus ;  that  the 
latter  precedes  hi.s  mailer  during  his  voyages,  points  out  to 
him  thofe  places  of  the  lea  molt  abundant  in  fiih,  difeovers 
to  him  the  traces  of  the  prey  he  is  fondeil  of ;  and  that,  out 
of  gratitude  for  fuch  fignal  fervices,  the  (hark,  notwithstand¬ 
ing  his  voracity,  lives  in  good  intelligence  with  a  companion 
fo  ufeful  to  him.  Naturaliffis,  always  on  their  guard  againft 
the  exasperations  of  travellers,  and  not  beincr  able  to  con- 
ceive  the  motives  of  Inch  an  affociation,  have  doubted  the 
truth  of  thefe  fadts.  It  will,  however,  be  feen  that  they  were 
wrong  :  the  obfervations  even  which  I  have  been  able  to  make 
are  accompanied  with  circumilances  which  perhaps  never  oc¬ 
curred  with  fo  many  details  to  any  one  but  myfelf. 

In  the  month  of  May  1798  I  was  on  board  the  Alcefte 
frigate  between  cape  Bon  and  the  ifland  of  Malta.  The  fea 
was  tranquil,  and  the  paffengers  were  much  fatigued  with  the 
long  duration  of  the  calm,  when  their  attention  was  attra£led 
by  a  (hark  which  they  faw  advancing  toiyards  the  veffiel.  It 
was  preceded  by  its  pilots,  which  kept  at  a  pretty  regular 
di fiance  from  each  other,  and  from  the  ffiark.  The  two  pilots 
directed  their  courfe  towards  the  poop  of  the  veffiel,  infpeeffied 
it  twice  from  one  end  to  the  other,  and,  after  having  fatisfied 
themfelves  that  there  was  nothing  which  they  could  turn  to 

*  From  the  Bulletin  cles  Sciences. 
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Sheir  advantage,  refumed  their  former  route.  During  the 
various  movements  which  they  made,  the  {hark  never  loti 
fight  of  them,  or  rather  followed  them  as  exadlly  as  if  he  had 
been  dragged  by  them. 

He  had  no  fooner  been  defcried  than  one  of  the  failors  got 
ready  a  large  hook,  which  he  baited  with  lard;  but  the  {hark 
and  his  companions  had  already  proceeded  to  the  difiance  of 
20  or  25  millimetres  before  the  Tailor  had  made  all  his  pre¬ 
parations  :  he,  however,  threw  the  piece  of  lard  into  the  Tea 
at  a  venture.  The  noife  occafioned  by  its  fall  was  heard  at 
a  confiderable  diftance.  The  travellers  were  aftonifhed,  and 
flopped.  The  two  pilots  then  detached  themfelves,  and  went 
to  explore  at  the  poop  of  the  vefTel.  The  {hark  during  their 
abfence  fported  in  a  thoufand  ways  at  the  furface  of  the 
water;  turned  himfelf  on  his  back,  then  on  his  belly,  and 
dived  to  a  greater  depth,  but  always  re- appeared  at  the  fame 
place.  When  the  two  pilots  came  to  the  poop  of  the  Alcefte 
they  paffed  clofe  to  the  lard,  and  no  fooner  obferved  it  than 
they  returned  to  the  {hark  with  a  greater  velocity  than  they 
advanced  to  it.  When  they  reached  it,  the  latter  continued 
his  courfe.  The  pilots  then  fwimming  one  on  his  right  and 
the  other  on  his  left,  made  every  effort  to  get  before  him. 
Scarcely  had  they  done  To  when  they  fuddenly  returned,  and 
then  went  back  a  fecond  time  to  the  poop  of  the  veffel.  They 
were  followed  by  the  {hark,  who  was  enabled  by  the  fagacity 
of  his  companions  to  perceive  the  prey  deftined  for  him.  It 
has  been  faid  that  the  {hark  is  endowed  with  a  very  delicate 
fenfe  of  fmelling.  I  paid  a  great  deal  of  attention  to  what 
took  place  on  his  approaching  the  lard.  It  appeared  to  me 
that  he  did  not  difeover  it  till  the  moment  it  was  pointed  out 
to  him  by  his  guides;  it  was  then  only  that  he  began  to 
fwim  with  greater  velocity,  or  rather  made  a  jump  to  feize 
it.  He  detached  a  portion  of  it  without  being  hooked  ;  but  at 
the  fecond  attempt  the  hook  penetrated  the  left  lip,  by  which 
means  he  was  hoifted  on  board. 

It  was  not  till  the  end  of  two  hours,  during  which  I  was 
employed  in  anatomizing  the  {hark,  that  I  began  to  regret  I 
had  not  obferved  more  accurately  the  fpecies  which  had  de¬ 
voted  themfelves  fo  readily  to  the  fervice  of  this  voracious 
iifh.  I  wras  affured  that  fome  of  them  might  be  eafily  pro¬ 
cured,  as  it  was  certain  they  had  not  quitted  the  neighbour¬ 
hood  of  the  veffel ;  and  a  few  moments  after  I  was  prefented 
with  an  individual,  which  I  found  to  belong  to  the  pilot  or 
fanfre  des  marins ,  and  th e.  ga/lerojleus  dudor  of  the  naturalifis. 

It  would  be,  no  doubt,  curious  to  inquire  what  interefi  can 
induce  animals  fo  different  in  their  organization,  their  fize, 
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and  habits,  to  form  a  fort  of  afifbciation.  Does  the  pilot- flfh 
feed  on  the  dung  of  the  (hark?  as  C.  Bofe  thinks;  and  has  it 
impofed  on  itfelf  the  painful  duties  of  domefticity  to  find  pro¬ 
tection  and  fafety  in  the  neighbourhood  of  fo  voracious  an 
animal  ? 


LIX.  Experiments  on  Charcoal  expofecl  to  high  Degrees  of 
Heat  in  clofe  Veffcls.  By  David  MushET,  Efq .  of  the 
Calder  IronWorks*. 

I  .  ‘ 

J.N  a  former  communication  T  (bowed  that  in  Stourbridge 
clay  crucibles,  made  perfectly  air-tight,  a  proportion  of  char¬ 
coal  difappeared  much  greater  than  could  poflibly  combine 
with  the  iron  in  contact  with  it.  This  I  attributed  to  caufes 
not  yet  afeertained,  but  worthy  of  inveftigation.  In  many 
experiments  with  diamonds,  particularly  thofe  of  D’Arcet  and 
Ivlacqucr,  it  feemed  that  they  difappeared  when  inclofed  in 
balls  of  porcelain,  and  where  it  was  fuppofed  no  air  was  pre- 
fent  to  promote  combuftion.  The  fads  eftabliihed  by  thofe 
eminent  chcmifts  appeared  thus  at  variance  with  thofe  prin¬ 
ciples  by  which  the  nature  and  properties  of  the  diamond 
and  other  combufiible  fubflances  were  explained  :  nor  have 
I  yet  learned  if  a  fatisfaclory  explanation  of  them  has  been 
given. 

Having  prepared  a  parcel  of  fmall  Stourbridge  clay  cruci¬ 
bles  nearly  of  the  fame  fize,  I  performed  the  following  expe¬ 
riments  with  different  proportions  of  charcoal. 

Exp.  I.  In  one  of  the  crucibles  was  inclofed  five  grains  of 
well  dried  charcoal :  the  crucible  was  yet  moift.  The  mouth 
was  afterwards  brought  together  and  accurately  (hut.  When 
well  dried  in  a  temperature  from  70°  to  8o°  of  Fahrenheit,  it 
was  placed  in  an  annealing  fire,  and  gradually  heated  till 
of  a  bright  red  colour.  It  was  then  placed  in  the  a  flay 
furnace,  and  a  confiderable  degree  of  heat  excited  for  the 
fpace  of  35  minutes.  When  withdrawn,  and  cold,  it  was 
carefully  examined,  and  found  free  from  cracks.  It  was  then 
cautioufly  broken,  but  exhibited  no  marks  of  charcoal :  one 
vi tried  fpot  only  was  obfervable  upon  the  bottom,  which  I  fup¬ 
pofed  to  a  rife  from  the  fufion  of  the  alkaline  refiduum  after 
the  deftruftion  of  the  wood. 

Exp.  II.  In  this  the  crucible  contained  ten  grains  of  char¬ 
coal.  It  was  treated  in  the  fame  manner,  only  expofed  to  a 
more  violent  and  continued  heat.  When  cold,  no  cracks  ap- 

*  Communicated  by  the  Author. 
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peared,  and  the  interior  of  the  veffel  prefen  ted  a  folitary  fpot 
of  vitrid  matter  larger  than  that  of  No.  1.  by  the  additional 
quantity  of  charcoal  employed. 

Exp.  nr.  was  performed  with  20  grains  of  charcoal,  and 
a  fimilar  refult  with  the  former  two  was  obtained. 

Exp.  IV.  contained  30  grains  of  charcoal.  This  alfo  dif- 
ap  pea  red. 

Exp.  V.  was  performed  with  40  grains,  when  a  few  minute 
flakes  of  charcoal  remained. 

Exp.  VI.  was  made  with  -  -  grs.  60 

After  the. ufual  treatment  and  expofure,  I  found  that  a 
confiderable  portion  of  the  charcoal  now  remained, 
which  I  found  to  weigh  -  -  35 

Not  taken  up  25 

The  firfl  inference  T  was  led  to  make  from  thefe  experi¬ 
ments  was,  that  the  charcoal  was  confumed  by  the  air  in¬ 
cluded  in  the  crucible  when  it  was  introduced.  This  feemed 
plauflble  enough  where  only  five  or  ten  grains  were  em¬ 
ployed,  and  a  confiderable  fpace  left  unoccupied  ;  but  in  the 
two  1  alt  experiments  the  charcoal  was  of  fuch  bulk  as  nearly 
to  fill  the  crucible. 

Exp.  VII.  To  determine  this,  I  took  a  piece  of  well  burnt 
charcoal  wood  of  20  grains.  This  was  introduced  into  a  cru¬ 
cible,  and  ffmt  up  in  a  fimilar  manner  with  the  former.  It 
was  placed,  after  the  fame  train  of  drying  and  preparation, 
in  the  allay  furnace,  where  for  two  hours  it  received  the 
utmoft  heat  that  the  pot  was  deemed  capable  of  Handing. 
When  cold,  I  found  the  crucible  very  entire,  and  inclofing 
the  piece  of  charcoal,  apparently  of  its  former  dimenfions  and 
ihape;  but,  on  clofer  examination,  I  found  the  angles  com¬ 
pletely  rounded,  and  the  furface  covered  with  very  minute 
tranfparent  globules  of  fait.  The  blacknefs  of  the  charcoal 
had  deepened  into  a  degree  of  luflre  and  richnefs  furpafling 
any  thing  of  the  kind  I  had  ever  witneffed.  The  mafs  now 
Weighed  17  grains. 

From  the  refult  of  this  experiment  I  inferred  that  the 
quantity  of  included  air  was  not  adequate  to  explain  the  dif- 
appearance  of  the  charcoal  powder  of  the  former  experiments. 
I  was  now  led  to  conceive  that  it  might  be  materially  aflifted 
by  the  expulfion  of  a  certain  quantity  of  water  baked  in  the 
clay,  which,  by  a  well  known  affinity,  might  be  decom  poled 
on  the  charcoal  at  a  high  temperature,  and  carbonic  acid  gas 
confequently  formed. 

Exp.  VIII.  There  were  inclofed  20  grains  of  charcoal  in 
a  crucible  fimilar  to  the  former.  After  ten  weeks  drying,  in 
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a  temperature  frequently  beyond  that  of  boiling  water,  the 
crucible  was  cut  acrofs,  and  found  to  contain  j8  grains.  It 
appeared,  therefore,  neceflary  to  the  volatilization  of  the  char¬ 
coal  that  a  greater  heat  be  urged. 

Exp'  IX.  Tlie  fame  quantity  of  charcoal  was  employed, 
and  lubjeCted  to  the  fame  treatment.  The  crucible  was  then 
placed  in  the  annealing  furnace,  and  broken,  as  it  came  from 
ther  e  . ,  after  cooling.  The  charcoal  had  difappeared,  and,  in 
place  of  the  vitnd  matter  formerly  obtained,  a  few  flakes  of 
alkaline  fait  were  lound  on  the  bottom.  The  heat  of  the 
annealipg  fire  did  not  exceed  30°  of  Wedgewood.  The  cru¬ 
cible  was  weighed  before  put  in  and  when  taken  from  the 
annealing  fire,  and  was  found  to  have  loft  ith  part  of  its 
weight,  which  was  fuppofed  to  be  water. 

It  appears  pretty  conclufive,  from  the  two  laft  experiments, 
that  a  high  heat  is  neceflary  to  expel  the  laft  portions  of 
water;  and  that,  as  in  Exp.  VIII.,  the  charcoal  nearly  re^ 
mained  entire  where  a  temperature  confiderably  beyond  that 
of  boiling  water  was  applied  :  jt  was  in  confequence  of  the 
expulfion  of  this  water  that  the  charcoal  had  difappeared. 

T  his  conclufion  will  eaiily  explain  the  evaporation  of  dia¬ 
monds  in  babs  of  moift  clay,  wherein  the  fame  circumflances 
woidd  take  place  as  at  prefent.  It  will  particularly  explain 
an  experiment  of  Macquer’s,  wherein  he  inclofed  charcoal  in 
baked  and  unbaked  crucibles  of  clay.  In  the  former,  w  here 
no  m  nflure  was  prefent,  the  charcoal  remained  unchanged; 
but  in  tlie  latter  it  difappeared,  and  the  afhes  were  found 
yitrid,  as  in  thefe  experiments.  This  was  attributed  to  cer¬ 
tain  fb l  inkages  or  cracks,  which  might  take  place  with  greeq 
clay,  and  which  afterwards  became  invifible  in  cooling. 

It  is  probable,  however,  that  charcoal  of  wood  may  furnifti 
part  of  the  means  of  its  own  difappearance  by  a  confiderable 
deoxidation  at  a  high  temperature,  and  leave  its  refiduum  in 
a  much  purer  ft  ate  than  formerly.  The  following  experi¬ 
ment  will  prove  this. 

Exp.  X.  I  took  20  grains  of  beautiful  black  charcoal  col¬ 
lected  from  experiments  where  it  had  been  expofed  to  heats 
of  165  Wedgewood.  Thefe  were  inclofed  in  an  unbaked 
pot,  which  was  fet  afide  to  dry.  In  three  months  the  cruci¬ 
ble  was  found  to  weigh  -  -  grs.  8313 

It  was  then  placed  in  the  annealing  fire,  and  weighed 
at  a  bright  red  heat  -  -  74 03 
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The  crucible  was  then  placed  in  a  high  heat  for  two  hours, 
and  withdrawn  quite  entire.  When  cold,  I  found  a  fine  im¬ 
palpable  powder  of  charcoal  of  a  deep  velvet  black  which 
weighed  ingrains.  The  treatment  in  this  experiment  was 
every  way  fimiiar  to  the  former  (No.  III.),  yet  only  eight 
grains  of  charcoal  were  here  miffing. 


LX.-  Ohfervations  and  RefleBions  on  Storms ,  and  fome 
other  Phenomena  of  the  Atmofphere.  In  a  Letter  from 
Profejfor  Waterhouse  to  Dr.  Mitch  ill,  dated 
Cambridge ,  Maffachufetts ,  March  20,  1802. 

<c  \7r  DE^R  sir, 

I  O  U  R  letter  of  the  8th  inftant,  requeuing  information 
of  the  precife  time  the  late  wide-fpreading  dorm  commenced 
at  this  place,  came  to  my  hands  evening  before  lad.  I  haden 
to  gratify  you  as  far  as  I  am  able. 

Sunday,  the  21ft  of  February,  the  day  preceding  the 
dorm  here,  was  remarkably  calm  and  pleafant.  The  fmoke 
afeended  from  the  chimneys  in  a  ftraight  column.  The  ther¬ 
mometer  at  noon  was  47.  Neither  hygrometer  nor  barome¬ 
ter  indicated,  at  that  period,  any  dd’pofition  of  change  in 
the  atmofphere.  As  late  as  half  part  ten  at  night,  the  fky 
was  clear  and  (tar-light.  At  about  two  hours  and.  a  half 
after  this,  viz.  one  o’clock  in  the  morning  of  the  22d,  the 
fnow-ftorm  besran.  Mv  information  comes  from  an  intelli- 
gent  market-man,  who  fet  out  from  his  own  houfe  for  Cam¬ 
bridge  at  midnight.  Excepting  for  a  few  hours  on  Wednef- 
day,  24th,  we  law  not  the  fun  for  nine  days.  It  was  the 
longed  if  not  fevered  fnow-dorm  I  ever  knew. 

44  I  here  fend  you  an  abdradt  from  the  official  meteorolo¬ 
gical  obfervations  *  kept  in  this  univerfity  by  Mr.  Webber, 


v  Some  Meteorological  Obferv-atlons . 

Barom, 

Their. 

Hygr. 

Wind. 

The  Sky. 

Feb.  21,9 

P.M. 

29  So 

27 

56 

N.  W.  weak. 

Few  clouds. 

22,  7 

A.  M. 

29  60 

2  5 

S4 

N.  very  ftrong. 

Wholly  cloudy. 

2. 

P.  M. 

29  30 

1 7 

83 

Do. 

Do. 

9 

P.  M. 

29  24 

12 

83 

Do. 

Do. 

23>  7 

A.  M. 

29  61 

1 

80 

N.  W.  very  ftrong, 

,  Moftly  cloudy. 

“  A  fevere  fnow-ftorm  continued  through  the  whole  of  the  2zd.  The 
falling’  (now  was  very  thick;  the  wind  very  ftrong,  and  feme  what  to  the 
E.  of  N.  but  appearing  to  me,  by  the  college  vane,  to  be  nearer  to  the  N. 
than  the  N.  E.  It  was  noted  N-  '  ■  e 

“  The  fcale  or  the  barometer  is  French  meafurc,  but  is  here  reduced  to 
the  Englifh  or  common  fcale,  and  correction  made  for  the  feffeCV  of  varia¬ 
tion  in  temperature.  The  inftruments  are  placed  without  a  north  cham¬ 
ber  window.” 
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profeffor  of  natural  philofophy.  You  will  obferve  it  com¬ 
mences  at  9  o’clock  in  the  evening  of  the  21ft.  I  did  not  think 
it  neceffary  to  add  any  thing  refpedting  the  magnetic  needle. 

<c  I  can  readily  conceive  leveral  good  purpofes  may  be  an- 
fwered  by  this  inquiry.  I  have  therefore  written  to  Ken¬ 
nebec  and  to  Halifax,  and  requefted  my  correfpondent  at  the 
laft  place  to  extend  his  inquiries  to  Newfoundland.  I  hope 
you  will  extend  yours  to  Penfaeola,  and  even  to  Jamaica. 
The  feverity  of  the  ftorm  was  from  north-north-eaft ;  that 
is,  north,  two  points  to  the  eaft,  being,  you  know,  what 
the  ancients  termed  aqutlo.  Thefe  obfervations  will  pro¬ 
bably  ftrengthen  the  opinion  prevalent  in  this  quarter,  that 
all  our  fevere  north-eaft  ftorms  begin  firft,  in  point  of  time, 
in  the  fouth-weft.  Franklin  was  firft  led  to  notice  this,  on 
being  prevented,  by  a  ftorm y  fky,  from  obferving  an  eclipfe 
of  the  moon  at  Philadelphia,  when  at  Bofton,  400  nfiles 
north-eaft  of  that  city,  the  hemifphere  was  fufficiently  clear 
for  that  purpofe. 

“  The  ancients  had  fome  ftrange  notions  of  the  local  ori- 
gin  of  winds.  They  fpeak  of  them  as  fomething  different 
from  air  in  motion,  and  as  if  the  matter  of  the  winds  were 
a  hot  vapour  or  exhalation  from  caverns  in  the  earth,  where 
jEolus  kept  them  in  chains,  only  when  his  churlifh  majefty 
chofe  to  let  them  loofe,  like  fo  many  bull-dogs,  to  fcare 
Juno,  and  worry  her  favourites.  This  fable,  however,  is, 
like  almoft  all  thofe  of  the  ancients,  pregnant  with  wifdom. 
Lord  Bacon  hinifelf  has  laboured  to  teach  mankind  how  to 
make  Biol  us  fubfervient  to  Juno,  and  fo  did  Franklin.  The 
tranfition  from  winds  to  rain  and  fnow  is  eafy  and  natural. 

66  It  has  always'  im prefled  me  with  fomething  bordering 
on  wonder,  that,  during  the  fix  and-twenty  centuries  where¬ 
in  the  memory  and  learning  of  mankind  have  been  exercifed, 
there  has  not  been  found  one  fecretary  of  nature  fufficiently 
inftrudfed  to  give  us  a  complete  hiftory  of  the  afcent  of  va¬ 
pours  from  the  ocean,  their  fufpcnfion  in  the  air,  the  forma¬ 
tion  of  clouds,  of  fnow,  and  of  the  defcent  of  rain,  with  an 
entire  and  connected  chain  of  caufes.  Des  Cartes,  Nieuwen- 
tyt,  Dr.  Halley,  Hunter,  and  fome  few  others,  have  amufed 
the  world  with  their  theories  on  this  fubjedt ;  but  which  of 
them  is  unincumbered  with  difficulties?  What  fadls  we  have 
in  this  fublime  part  of  nature,  are  mere  fragments  widely 
fcattered.  The  phenomena  in  thefe  lofty  regions  of  the  air 
have  been  rather  terrific  objedts  to  purblind  fuperfdtion,  than 
inftrudlive  appearances  to  calm  philofophy. 

(i  The  never  ceaftng  circulation  of  water  between  the  ocean 
and  the  dry  ground  haa  been  contemplated,  from  the  earlieft 

ages. 
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ages,  with  grateful  admiration;  but,  not  being  an  object  of 
fight,  has  been  ranked  among  the  inexplicable  works  of 
Deity-  The  clouds  diipenfing  refrc filing  (bowers  of  rain  on 
the  dry  and  thirfty  ground;  the  flow  of  rivers,  with  their 
long  train  of  beneficial  confequences,  could  hardly  efcape 
the  notice  of  any  thinking  being  in  everv  ao-e  of  the  world. 
W  e  accordingly  find  the  fupply  of  water  frequently  mentioned 
in  the  oldest  book  we  have,  among  the  mofl  wonderful 
as  well  as  valuable  of  Heaven’s  biddings. 

44  Seeing  the  earth  annually  covered  with  a  rich  and  beau¬ 
tiful  carpet  of  vegetables,  and  thefe  aftomfhingly  variegated, 
and  gradually  developing  4  from  feed-time  to  harveft-time/ 
muff  Iiave  led  thofe  of  ancient  days  to  recognize  the  proxi¬ 
mate  caufes,  the  warmth  of  the  fun,  and  the  m oi  ft u re  from 
the  clouds ;  and  thefe  again  to  an  acquaintance  with  that  per¬ 
petual  circulation  fubfifting  between  the  ocean  and  the  moun¬ 
tains,  through  the  inffrumentality  of  the  atmofphere,  and 
by  the  medium  of  rivers  to  the  ocean  again.  But  the  philo- 
fophy  or  explanation  of  this  vivifying  phenomenon  is  fpoken 
of  as  infcrutable  and  paff  finding  out.  They  did  then,  as  we 
do  now,  carry  our  investigations  as  high  as  we  can,  as  in  the 
cafe  of  gravitation,  and  beyond  that  principle  fay,  with  them, 

4  it  is  the  hand  of  God  an  expreffion  denoting  the  laff  term 
of  our  analytical  refults.  Unable  to  inveftigate  the  effence 
of  light  and  of  fire,  the  Deity  was  called  by  the  name  of 
thefe  inexplicable  agents. 

44  In  thofe  early  days,  when  the  knowledge  of  nature  was 
confined  to  narrow  limits,  they,  like  our  Indians, 

‘  Saw  God  io  clouds,  and  heard  him  in  the  winds.’ 

Hence  they  flyled  the  Deity  4 the  father  of  the  rain,’  and  re- 
prefented  him  as  4  calling  forth  the  waters  of  the  fea,  and 
pouring  them  down  according  to  the  vapour  thereof.9 
Whence  we  infer,  they  believed  the  water  rofe  in  the  form 
of  vapour  from  the  ocean,  and  that  it  became  frejbened  in  its 
paffage  through  the  air;  and  it  moreover  appears  that  they 
were  fenfible  that  this  procefs  was  regularly  and  perpetually 
performing;  for  they  remarked  that  4  although  all  the  rivers 
run  into  the  fea,  yet  was  the  fea  not  full ;  unto  the  place 
whence  the  rivers  come,  thither  they  return  again.’  They 
feem  alfo  to  have  known  that  mountains  made  a  part  of 
this  grand  apparatus,  and  to  have  believed  that  it  was 
not  a  fortuitous  or  random  procefs,  but  regulated,  as  we  now 
find  it,  by  weight  and  meafure.  May  not  this  be  inferred 
from  that  fubiime  queltiou  of  Ifaiah — 4  Who  hath  meafured 
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the  ' waters  in  the  hollow  of  his  hand,  and  weighed  the 
mountains  in  fcales?’ 

44  Although  they  difcerned  this  magnificent  apparatus,  and 
faw  its  effects,  yef  were  tHev  reft  rained  by  a  religious  awe 
from  attempting  its  invcftigation,  be.caufe  ftorms,  lightning 
and  hail,  were  conceived  to  be  the  precursors  of  the  chariot 
of  the  Deity  !  4  who  maketb  the  clouds  his  chariot’ — 4  who 
walketh  on  the  wings  of  the  wzn^T — accompanied  with 
c  hailjlones  and  five ! 5  Or,  if  you  choofe  to  have  the  fpirit  of 
thefe  paftages  exprefted  ill  Englifti  metre — 

‘  On  cherubs,  and  on  cherubims, 

‘  Full  royally  he  rode, 

‘  And  on  the  wings  of  alt  the  winds 
‘  Came  flying  all  abroad.’ 


For  this  reafon,  probably,  the  origin  and  oourfe  of  the 
winds, 4  whence  they  come  and  whither  they  go,’  were  deemed 
inyfterjous.  Hence,  inftead  of  mveftigating  the  caufe,  their 
pious  minds,  overwhelmed  with  awe,  iunk  into  uiulift  erning 
amazement!  Under  fuch  impreffions,  1  ceafe  to  wonder 
that  he  who  wrote  that  ancient  drama,  the  book  of  Job, 
puts  among  the  moll  difficult  of  his  queftions  that  which 
demands  an  explanation  of  the  4  balancing  of  the  clouds.’ 
But  (hall  not  we,  who  are  happily  free  from  the  terrors  of 
•the  Mofaic  as  well  as  Pagan  fyftems,  and  who  enjoy  the 
encouraging  intellectual  fchenie  of  Chrillianity,  which,  ne¬ 
ver  forgetting  Deity,  poftpones  every  thing  cor  pore  l  to  the 
primary  mental  caufe  * — I  fay,  dial l  not  we  unite  our  efforts 
to  fill  up  that  dreary  blank  left  in  fcience  by  the  ancients  ? 
And  4  as  man,  who  is  the  fervant  and  hiterpreter  of  nature, 
can  a£t  and  underhand  no  further  than  he  has,  either  in  ope¬ 
ration  or  in  contemplation,  obferved  of  the  method  and  order 
of  nature  f,’  let  us  commence  a  patient  obfervation  of  the 
ordinary  and  extraordinary  phenomena  that  occur  in  this 
fcene  of  wonders,  the  atmofphere ;  ancl  then  colletft  thofe 
fragments  of  knowledge,  widely  fcattered  through  the  world, 
on.  the  fame  lubjeH. 

44  Although  much  of  the  operations  going  forward  in  the 
atmofphere  may  have  fome  links  that  have  hitherto  efcaped 
the  molt  inquilitive  eye,  and  others,  though  feen,  may  not 
be  fully  underftood,  ftilt  we  ought  not  to  be  difcouraged. 
Thefe  detached  links  will  one  day  be  united,  and  form  a  part 
of  the  great  chain  of  natural  caufes,  adding  (till  ftronger 
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proofs 
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proofs  of  that  unity  of  dejign  which  pervades  the  great 
Temple  of  Nature. 

“'Some  men  feem  deftined  to  obferve  and  record  naked 
fadts ;  others,  of  a  fuperior  genius,  follow  after  and  apply 
them.  Some  future  Franklin  may  do  with  thefe  dejiderated 
fadts  what  Newton  did  with  thofe  collected  by  Kepler  and 
Galileo,  and  therewith  form  a  fyftem  which  may  teach  us  to 
bridle  the  winds  themfelves,  and  render  them  further  fubfer- 
vient  to  human  ufes,”  » 


LXI.  An  Attempt  towards  a.  Theory  of  the  Refiflance  experi¬ 
enced  by  two  and  four-wheeled  Carriages  on  different  Kinds 
of  Roads  ;  and  to  determine  the  Circumfhmces  under  which 
the  one  are  preferable  to  the  other .  By  Nicholas  Fuss, 
JProfefor  of  the  higher  Mathematics  at  Beterfburgb,  Mem¬ 
ber  of  the  Imperial  Academy  of  Sciences,  &c. 

.  .£  Concluded  from  p.  266.] 

Fourth  Division. 

On  the  Refifance  experienced  from  Jingle  Ohjlacles ♦ 

.  Section  33. 

TjLMONG  thefe  obftacles  I  include,  as  already  mentioned, 
fedfion  2,  (ingle  excavations  and  elevations  which  here  and 
there  occur  on  roads,  fuch  as  ridges,  (tones,  channels,  cavi¬ 
ties,  broken  pavement,  and  bridges,  &c.  When  fuch  impe¬ 
diments  frequently  occur,  an(  examination  of  the  increafe  of 
refinance  which  thence  arifes  cannot  be  a  matter  of  indifFer-s- 
enee  to  the  objedt  of  the  queltion,  and  therefore  I  (hall  treat 
of  them  in  particular  in  the  prefent  divifion. 

L  Roads  worn  into  Sinucfties . 

Section  34, 

Let  AB,  PI,  IT.  fig.  7.  be  a  road  of  this  kind  where  the 
fmuofities  are  pretty  regular.  Required  the  refinance  which 
arifes  to  four  as  well  as  two-wheeled  carriages  at  a  given  point 
F  of  the  road,  the  tangent  to  which,  FM,  forms  with  the  di- 
redtion  of  the  road  AB  an  angle  -  7.  In  this  cafe,  when 
the  road  is  folid,  and  other  wife  free  from  inequalities,  the  re¬ 
finance  for  the  fore-wheels  will  be  found  by  the  fame  method 
as  that  employed  fedtion  7  and  fedlion  8  to  be  : 

4  m  aP  cos.  a.  (a.  4-  7)  4-  (7  P  4  p)  fin.  [a  4*  7) 

And  for  the  hind-wheels,  when  the  angle  which  the  tangent 
DM'  forms  in  F  with  the  diredlion  of  the  road  is  expreffed 
by  the  refiftance  in  this  point  will  be: 

4  n  A  P  cos.  (a  4  J)  -F  (f  P  4*  p'  fin,  (<x  4-  3), 


For 


3^4 


On  the  Rejtjlance  experienced  ly 


For  the  whole  refiftance,  then,  of  four-wheeled  carriage* 
we  (hall  have : 

_  S  I  »^'P  COS.  (a  4-  7)  4  (I-  P  4-  p)  fin.  (a  4  y)  \ 
i  4'4^^P  cos.  («  4  3)  4-  (IP  4^0  fin*  (a  4  3)  J 
But  for  two-wheeled  carriages  the  refi fiance  in  the  fame  point 
will  be  found  by  fedtion  10  and  fedtion  11  to  be : 

R7  =  m  x  P  cos.  («  4  7)  4-  (P  4  e  P  4  tt)  fin.  (a  4  7) 


L) 

T  J 


* 

G 


cos.  y. 


But  the  moving  power  here  is  V  =='M  (1  — 

II.  Single  Excavations. 

Setfion  35. 

For  fingle  excavations  or  hollows,  the  diftance  of  which 
from  each  other  is  greater  than  that  between  the  fore  and 
hind  axles,  the  angle  will  be  d'  =  o ;  confequently  we  fhall 
have  for  the  refiftance  to  four-wheeled  carriages, 

-n  _  SI  P  cos.  (a  4-  7)  4  (4  P  +  P)  fin.  (a  4  7)  7 
£4  4  n  A  P  cos.  a  4  (4  P  4  p1)  fin.  a.  3 

Section  36. 

If  fuch  excavations  occur  on  roads  of  the  fecond  and  third 
clafs,  fig.  8,  the  refiftance  for  two  and  four-wheeled  carriages 
in  the  above  point  F  on  the  former  kind  of  roads  will. be. 


r~vi\ P  cos.  («  4  7)  +  (4  P  +  f)  fin*  («  4  7) 


J 


} 


R  =  J  4  4  72  x  P  cos*  a  +  ( *  P  4  //)  fin .  a 

I4  (4P4/>)  COS.  (<*47)  tang.  p4  (4P+^0  cos. a  t.4 
x> 1  __  r/A^P  cos.  (ct  4  7)  4  (P  4  £ P  4  7r)  fin.  (a  4  7) 

~  \  4  (P  4  n)  cos.  (a  4  7)  tang,  co 
And  for  the  latter  kind  of  roads  the  refiftance  willjbe  : 

r  4 m  *  P  cos*  (a  4  y)  4  ( P  4  f)  fin.  (a  4  y) 

0  _  \  4  4 72  *  P  cos*  a  4  (  r  P  4  ft)  fin.  <x 
~  j  4  (4‘P  d  />)  cos.  (a  4  7)  fin.  (3  tang.  f 

cos.  a,  fin.  (3,  tang.  » 

T>/  —  f  -t*  *  P  cos.  (a,  4  7)  4  (P  4  £  P  4  ct)  fin.  (a  4  y)  \ 
”  1  -f*  (P  4  tt)  cos.  (a  4  7)  fin.  /3  tang.  $  J 

OH 

- ;  in  all  thefe  cafes  OH  —  OS  tang. 


In  regard  to  £  = 


OI 


(a  4  x),  where  x  denotes  the  anole  which  the  pole  IH  makes 
with  the  inclined  plane  AB  when  the  wheel  is  in  F.  If  1 W 
be  drawn  perpendicular  and  OM  parallel  to  AB,  the  angle 
,  „  Ml 

MO  I  =  K.  and  fin.  K  —  -qJ* 

Example. 

Section  37. 

Let  every  thing  be  the  lame  asdn  the  example  given  fee- 

tion 


two  and  four-wheeled  Carriages. 


Umi  30.  That  is,  let  there  be  a  fingle  excavation  in  a  road 
confuting  of  fuch  dry  fand ;  let  the  carriage  be  in  F ;  and  let 
the  angle  7  =  190,  MI  —  9  inches,  Ol  =  12  feet;  in  this 
cafe,  fin.  «  —  0*06250,  and  x  —  30  35';  confequently  OH 
=  0 '3803  8,  and  s  —  0*03170.  From  thefe  data  vve  fhall 
have, 


For  four-wheeled  Carriages . 

%  p  X  P  cos.  (a  +  7)  — 

P  cos.  a,  ~ 

(I  P  +  p)  fin.  .(«  4  7)  — 

(4  P  4  pf)  fin.  a''  L'  = 

(4  P  +  p)  cos.  (at  +  7)  fin.  £,  tang.  £  = 
(4  P  4  p‘)  cos.  a,  fin.  tang.  „  = 


12*273 

9-975 

267*260 

497W 

115*624 

107*112 


R  =  561*772 

Por  two- wheeled  Carriages. 

p  x  P  cos.  (a  -}-  7)  =  15*780 

(P  4  £  P  4  tt)  fin.  (dt  4-  7)  =  535*3I7 

(P  4  tt)  cos.  («  4  7)  fin.  j3,  tang.  3  ==’  208*035 


R'  -  759'J32 

We  have  here  M  ^1  —  cos.  7  =  561*772,  and  M 

^1 - ^-)2  cos.  7  —  759*132  ;  confequently  g  =  4  i^1^ 

and  g/  —  0*0187,  if  we  make  M  —  800  and  G  =  11,  as 
in  fedtion  30.  Thefe  two  horfes,  therefore,  would  not  be 
able  to  draw  a  two-wheeled  carriage  over  the  point  F  of  this 
excavation ;  whereas  they  could  draw  without  much  exer¬ 
tion,  and  with  a  velocity  of  more  than  18  inches  per  fecond, 
a  four-wheeled  carriage  over  the  fame  point.  On  the  other 
hand,  they  wrould  be  obliged  to  employ  nearly  as  great  an 
exertion  for  the  hind-wheels;  but  this  double  exertion  will 
be  lefs  fatiguing  than  the  fingle  exertion  in  the  cafe  of  two 
wheels  provided  they  do  not  ftick  faft,  as  the  calculation  fup- 
pofes. 

III.  Single  Elevations, 

Section  38. 

Fig.  9.  The  cafe  is  the  fame  when  the  obftacles  which 
occur  are  fingle  elevations,  fuch  as  ridges,  ftones,  broken 
pavement,  and  bridges,  &c.  Let  G  be  an  obftacle  of  this  kind, 
the  height  of  which  is  FH  =  h)  let  the  femidiameter  of  the 

wheel 


3  55  On  the  Rejjlance  experienced  by 

a  ~  & 

wheel  be  0 G  =  a ,  fo  that  cos.  GOR  rn  - .  Let  this 

a 

angle  GOR  be  for  the  fore-wheels  =  p,  for  the  hind -wheels 
=  <r,  and  for  the  two-^wheeled  carriages  zz  t.  The  increafe 
of  reiillance  arifing  from  this  obftacle  in  the  cafe  of  the  fore¬ 
wheels  will  be  =  (iP-f  p)  cos.  a  tang,  p;  in  that  of  the 
hind-wheels  =  (|  P+/)  cos.  a  tang,  t;  and  of  the  two¬ 
wheeled  carriages  (P  +  7 r)  cos.  a  tang.  /a.  But  of  the  firfl 
two,  as  one  only  adds  at  a  time,  the  whole  refinance  on  each 
kind  of  way  where  fuch  obflacles  occur  will  be  much  eafier 
overcome  by  the  four-wheeled  than  by  the  two-wheeled 
carriages. 

Fifth  Division. 

General  Conjideraiions  and  Refults, 

'l  Section  39. 

T  have  already  fhown,  in  regard  to  all  the  three  claffes  of 
roads  in  general,  the  conditions  under  which  the  one  kind  of 
carriage  is  to  be  preferred  to  the  other.  But  as  the  multi¬ 
tude  of  elements  which  occur  in  all  thefe  formulae  render  a 
general  view  of  them  difficult,  it  may  notybe  Superfluous  to 
collect  here  a  few  of  the  principal  refults  as  deduced  from  a 
clofer  comparifon  of  the  general  conditions. 

•  ■  *  '  -  ‘  Seflion  40. 

On  roads  . of  the  firft  clafs,  when  the  axles  and  wheels  are 
in  the  common  ratio,  the  difference  between  R  and  R;  can 
never  be  very  confklerable.  But  as  the  wheels  of  the  two¬ 
wheeled  carriages  are  generally  made  as  high  or  higher  than 
the  hind-wheels  of  the  four-wheeled  carriages,  we  (hall  al¬ 
ways  have  R  >  R'  as  long  as  P,  s  and  a  are  not  very  great. 
But  if  the  road  be  exceedingly  fleep,  and  the  load  very  high 
and  heavy,  we  (hall  have  R<  R'j  confequently  the  four- 
wheeled  carriages  will  be  preferable. 

SeSlion  4 1. 

In  the  commencement  of  this  effay,  fe£!ion  3,  among  roads 
of  this  clafs,  I  included  thofe  with  folid  broad  ruts,  to  which 
every  thing  obferved,  in  general,  in  regard  to  folid  and  fmooth 
roads  is  applicable.  But  if  the  folid  ruts  are  narrow  and  deep, 
a  fribtion  is  produced  on  the  tides  of  the  fellies  which  increafes 
the  refiftance  ;  but  I  cannot  determine  accurately  this  increafe, 
as  we  are  unacquainted  with  the  laws  according  to  which  this 
fri£lion  a£ts :  all  that  we  know  of  it,  and  it  is  lufficient  for 
our  purpofe,  is,  that  the  increafe  of  refinance  thence  arifing  is 
for  four-wheeled  carriages  nearly  double  that  for  two-wheeled 

carriages  $ 


two  and  four-wheeled  Carriages  * 


Carriages;  and  confequently  on  fueh  roads  the  former  deferve 
the  preference,  and  the  more  fo  the  narrower  and  deeper  the 
ruts. 

SeSl ion  42. 


When  the  dimenfions  of  the  wheels  and  axles  are  in  the 
common  ratio,  the  difference  on  roads  of  the  fec'ond  cl  ah  be¬ 
tween  R  and  Pd  will  be  considerably  greater  than  for  the  carri¬ 
ages  examined  fedfion  40,  and  to  the  prejudice  of  the  four- 
wheeled  carriages  ;  and  the  more  rugged  the. road  the  deeper  it 
mud  be,  and  the  higher  and  heavier  muft  be  the  load  to  make 
R  <  R  .  On  the  whole,  two-wheeled  carriages  on  roads  of 
the  fecond  clafs  are  always  preferable  in  regard  to  reftltance. 


Sedition  43. 


But  on  roads  of  the  third  clafs,  the  advantage  inclines 
ftrongly  to  the  fide  of  the  four-wheeled  carriages $  and  it 
is  decidedly  fo  when  the  fur  face  of  the  road  con  lifts  of 
foft  fand,  moift  tender  earth,  tough  dirt,  &c.  fo  that  the 
hind-wheels  run  in  the  ruts  formed  by  the  fore-wheels.  For 
here  we  have  unconditionally  R  <  Rft  But  even  in  the  cafe 
of  dry  foft  fand  or  earth,  or  fluid  dirt,  where  the  ruts  made 
by  the  fore-wheels  immediately  dole  up  again,  we  (hall  have 
alfo  R  c  R/  when  the  fum  of  the  femidiameter  of  the  fore- 
and  hind-wheels  is  not  much  fmaller  than  the  diameter 
of  the  wheels  of  the  two- wheeled  carriages  without  regard 

O  S- 

to  P,  «  and  f.  In  the  laft:  place,  if  the  road  be  ft  cep  and  the 
load  heavy  and  voluminous,  the  two- wheeled  carriages,  to 
the  prejudice  of  the  neceffarv  ftrength,  muft  have  very  large 
wheels  to  make  R  <1  Rft  On  the  whole,  therefore,  on  fucii 
roads  four-wheeled  carriages  are  better. 

Section  44. 

On  the  roads  with  finuofities  of  fe&ion  34  we  have  R  <  Ry 
when  the  angle  0  =  0,  or  vanifties;  that  is,  when  the  diftance 
between  the  excavations  is  greater  than  that  between  the 
fore  and  hind-wheels,  or  when  they  are  placed  fo  near  each 
other  that  the  hind-wheel  finks  while  the  fore  one  afeends,  as 
feen,  figure  7,  at  F7/  and  F.  In  both  cafes,  particularly  the 
laft,  four-wheeled  carriages  are  to  be  preferred  to  two-wheeled, 
not  only  becaufe  R  <  Ry,  but  becaufe  the  moving  power  re¬ 
mains  greater  in  the  former  cafe  than  in  the  latter,  where 
the  continued  alteration  in  the  diredfion  of  the  pole,  and  the 
vibrating  of  the  centre  of  gravity  which  thence  antes,  tend 
greatly  to  fatigue  the  cattle* 


SeSlio  n 


3*5  On  the  Reffance  experienced  hy 

Section  45. 

I11  the  cafe  alfo  of  fingle  excavations  and  elevations,  fitch 
as  thofe  confidered  fedtion  35  and  fedtion  38,  we  (hall  have, 
as  already  mentioned,  R  <  R  when  fuch  occur  on  any  road 
whatever.  When  thefe  obftacles  are  numerous,  but  nut  fo 
near  each  other  that  the  fore-  and  hind-wheels  both  experi¬ 
ence  a  refinance  at  the  fame  time,  four-wheeled  carriages 
are  for  the  moil:  part  to  be  preferred  to  two-wheeled,  without 
taking  into  coniideration  the  nature  of  the  road  in  other 
refpedts. 

Sixth  Division. 

More  accurate  Determination  of  the  Ref  fiance  in  regard  to  the 
Direction  of  the  Pole  or  Shafts. 


Sehzion  4 6. 

In  the  preceding  refearches  it  has  been  fuppofed  that  the 
diredlion  of  the  pole  of  the  carriage  is  parallel  to  that  of  the 
road.  In  general,  however,  it  deviates  more  or  lefs  from 
this  direction  according  as  the  bread  leather  or  the  collar  of 
the  team  horfe  is  higher  or  lower  than  the  axles  of  the  wheels. 
This  deviation  depends  alfo,  befides  the  length  of  the  pole, 
on  the  kind  of  harnefs,  on  the  height  of  the  cattle  and  the 
method  of  yoking  them,  and  on  the  fize  of  the  wheels;  and 
when  this  is  taken  into  coniideration  the  refiftance  R  and  Pd 
will  certainlv  be  fomewhat  different  from  that  found  in  the 
preceding  diviiions.  Rut  though  the  difference  is  very  fmall, 
to  render  the  examination  of  this  queftion  as  complete  as  the 
nature  of  the  fubjedl  will  admit,  I  {hall  take  into  coniidera¬ 
tion  in  this  divifion  the  direction  of  the  pole,  and  again  de¬ 
termine  the  values  of  R  and  R7  for  each  of  the  fuppoied  three 
claffes  of  roads. 


I.  Roads  of  the  frf  Clefs. 

Sedion  47. 

Let  the  pole  01,  fig.  io.  make  with  the  diredlion  of  the 
road  AB  or  QM  an  angle  MOI  —  K,  the  moving  power  01 


=  V=M(i--§) 


is  in  this  cafe  not  entirely  employed. 


but  only  the  part  OM  =  V  cos.  x;  while  the  other  part,  ON 
=  V,  fin.  x,  leffens  the  preffure  on  the  fore  axle,  which  is 
only  i  P  cos.  a,  — V,  fin.  x.  Therefore  the  refill ance  from 
fridtion  on  the  axle  —  4  m  \  p  cos.  a,  —  rax  V,  fin.  x ;  and 
the  whole  refiftance  adiing  in  the  diredlion  OP  againlt  the 
power  OM  =  V  cos.  x  is, 

f  4  (m  4-  n)  *  P  cos.  a  -J-  (P  4-  p  +  p')  fin.  « 

•  1  —  m  x  V  fin.  x  =?  V  cos,  x 


If 
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If  we  therefore  put  for  this  clafs  of  roads  V  ~  M  ^1— ■ 

—  R,  the  required  refi  dance  for  four-wheeled  carriages  will  be. 


R  = 


\  (m-f-n)  A  P  cos.  a  -}-  (P  \-p  4-  p')  fm.  a 


cos.  yt  4  m  A  fin.  x 
If  we  make  for  two- wheeled  carriages  the  angle  MOI  = 

/  OO 

Kf  and  V  =  M  ^1 - f}')2  =  we  fbid  111 

fame  manner, 

pAP  cos.  a  4  (P  4  £  P  4  tf)  fin.  a 
cos.  x ;  -f  |xA  fin.  x7 

Where  it  is  however  to  be  remarked,  that  though  e 

we  have  here  OH  =  OS  tang.  ( a  4  h!).  If  x 
—  o,  then  will  R  —  R  (fedtion  9),  and  IT  =  R'  (fedlion  12), 

Example, 


OH 
Oi 

o,  and  k 1 


Section  48. 

Let  every  thing  be  as  in  the  example  fedlion  18,  and,  be¬ 
sides,  let  IW  =  42  inches.  For  R  let  OI  —  10  feet,  and  for 
R'  let  OI  rr  1  %  feet,  fo  that  »  —  130  30'  and  u!  =  y°  n1 ; 
confequently  OH  =  2  tang.  130  n7  =  0*46848,  and  e  ~ 
0*03904.  Hence  we  (hall  have  R  —  I99'557  and  R7  — 
189*943.  In  fedlion  18  we  had  R  —  R'  ~  9*510,  and  here 
R  —  Il/  =  9*614.  Therefore  the  difference  is  nearly  equal. 

II.  Roads  of  the  fecond  Clafs , 

Section  49. 

On  roads  of  this  kind  in  the  fore-wheels  of  four-wheeled 
'Carriages  the  momentum  of  the  part  K  of  the  moving  power, 
which  is  employed  in  order  to  raife  it  above  the  obftacle  G, 
isK.GU  =  OR.GR;  that  is,  K. GO  cos.  (<?  —  *)  =  (RP  +p) 
cos.  a. GO  fin.  p.  Hence  the  power  K  adling  in  the  direc¬ 
tion  OH  ==  (f  P  4  p)  cos.  a  fin.  p,  fee.  (<p  —  x)  ;  confe¬ 
quently  that  in  the  direction  OP  =  OH  cos.  a  —  (t  P  +  />) 
cos.  <xy  cos.  x,  fin.  p,  fee.  (p  — *).  The  fum  of  all  the  powers 
adling  in  the  direction  of  OP  therefore  is, 
a  ( m  4  71)  \  P  cos.  a  4  (P  4  p  4  f)  fm.  a 
—  ?n  \  V  fin.  x  4-  (4-  P  4  p)  cos.  a,  cos.  x,  fin.  p 
fee.  (p—x)  4  (i  P  4  p')  cos.  a  tang.  ^ 


Hence  we  obtain  V  =  M  f  1 


14 
G  J  ’ 


or. 


,R  4 


R  = 


RP  4  p)  cos.  a  cos.  x  fin.  fee.  (<p  —  > t) 

cos.  x  4  A  fin.  y. 

4  (f  ¥  +  p1)  cos.  ct  tang.  1// 


cos.  x  4  tn  A  fin,  k 
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And  in  the  fame  manner  we  find  for  two- wheeled  carriages, 

(P  -J-  7?  cos.  cl  cos.  x7  fin.  a;,  fee.  (ou-~xr) 

R  =  K  +  ~ — - 7~T~ — e  — - — 

COS.  X  *+■  [L  X  fin.  X 

If  therefore  *  —  o  and  x'  -  o,  we  obtain  for  R  and  R  the 
values  found  in  the  fecond  divifion,  fedtion  19  and  fedtion  20. 

Example. 

Sedion  50. 

Let  every  thing  be  as  in  the  cafe  calculated  fection  23  ; 
alfo  let  IW  —  42  inches,  for  R  let  01  =.9  feet,  and  for  R' 
let  01  —  12  feet:  hence  x  —  14°, 29',  and  x!  -■  7  47  b  Now 
as  OH  =  2  tang.  210  47'  =  0*799268  feet,  therefore  s  = 
0*06660.  Hence  we  obtain, 

■  (  |  m  4“  n)  X  P  cos.  cl  4  (P  4-  p  4-  P1)  fin.  a 

K  =  — - ; - r-7 - - - - -  =  5  29*268 


w 


cos.  x  +  ™  X  fin.  x 

(t  P+/)  cos.  &  cos.  x  fin.  <p,  fee.  (<p  —  x) 
cos.  x  -f-  m  X  fin.  jc 
OP  4-  P1)  cos.  a  tang.  \Js 
cos.  x.  +  m  X  fin.  x 

pA?  cos.  cl  -f-  (P  -f-  s  P  +  #)  fin*  a 

cos.  xJ  +  uc  X  fin.  x1 

•  » 

(P4 -if)  cos.  cl  cos,  x7  fin.  a;,  fee.  (w  —  x) 
cos.  x7  4 -  A  fin.  x7 


=  95' S36 

=  72-139 
R  =  697*243 
=  526*260 

=  124*021 


R7  650*281 

In  the  example  fe&ion  23  we  had  R  —  R?  —  45*357,  but 
here  R  —  R7  — •  46^62;  confequently  in  this  cafe  the  dif¬ 
ferences  are  nearly  equal. 

III.  Roads  of  the  third  Clafst 

After  what  has  been  faid,  fedlion  49,  it  is  needlefs  to  repeat 
Rep  by  Rep  the  procefs  for  roads  of  this  clafs.  It  may  be 
eafily  feen  that  here, 

(X  P  4-  p)  cos  cl  fin.  (3  cos.  x  fin.  £ 


R  = 


R  4- 


R;  =  R'  4- 


cos.  x  4-  tn  X  fin.  x 
fee.  (£  —  x;)  -f  (4  P  +  p')  cos.  cl  fin.  /3  tang.  rt 

cos.  x  4*  m  X  fin.  x 

(P4*7r)  cos.  cl  fin.  /3  cos.  x  fin.  3-,  fee.  ($■ — x7) 


cos.  x7  +  y,  A  fin.  x' 

So  that  when  x  —  o,  and  x'  =  c,  we  obtain  for  R  and  R'  the 
fame  values  as  thofe  found  fedtion  26  and  fedtion  27. 

Example, 
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Example. 

Se&ion  52. 

Let  every  thing  be  as  before  fe&ion  30 ;  alfo  IW  =  48 
inches,  for  R  let  01  —  9  feet,  and  for  R'  let  01  =  12  feet; 
therefore  x.  —  1 70  22',  and  x'  —  90  24'.  Now  as  OH  == 
2y  tang.  13°  247  —  0-68067,  ^ien  is  *  =  0-03672.  From 
thefe  and  the  preceding  data  we  obtain. 


R 


I 

IT 

(w 4-«)  A  P  cos.  a  4-  (P  +  p  -f-  p* 1) 

fin. 

CL 

cos.  x  -j-  m  A  fin.  x 

G 

P  4-  p)  cos.  a  fin.  /3  cos.  x  fin.  fee. 

(?- 

■*) 

cos.  x  +  m  A  fin.  x 

a 

P  +  p')  cos.  a  fin.  (3  tang,  rj 

cos.  x  +  m  A  fin.  x 

R  = 

_  P 

A  P  cos.  a,  4-  (P  +  s  P  4-  tf)  fin.  ce 

cos.  x7  4 -  y  A  fin.  x 

(P  +  nr)  cos.  cc  tin.  /3  cos.  x1  fin.  S,  fee. 

($- 

-x) 

cos.  x7  4~  A  fin.  x7 

[25-403 


=  ni‘453 


=  216-092 


R'  =  333-147 

In  the  example  fe£tion  30,  we  had  R  —  R7  =  16-071,  but 
here  R —  R'  =  21*907. 


LXII.  Reflexions  on  the  Zodiacs  found  by  the  French  in 
Upper  Egypt .  By  Mr.  Deluc  *. 

f  X' H  E  principal  arguments  oppofed  to  the  authenticity  of 
what  Mofes  relates  in  regard  to  the  hi  (lory  of  the  deluge,  and 
the  period  when  it  took  place,  are  drawn  from  the  fuppofed 
antiquity  of  our  continents,  which  is  carried  back,  without 
bounds,  beyond  that  epoch.  This  opinion  has  its  fource  in 
idea  rather  than  in  obfervation ;  for  fa£ts  which  have  been 
carefully  obferved  fhow,  on  the  contrary,  that  the  continents 
we  inhabit  have  no  older  date  than  that  fixed  by  the  chrono¬ 
logy  of  Mofes  fince  the  flood.  For  the  proofs  of  this  truth 

I  refer  to  Lettres  Bhyjiques  et  Morales  fur  V Hijloire  de  la 
Terre  et  de  V Homme,  and  to  thofe  fur  V Hijloire  Phyflque  de 
la  Terre ,  or  Lettres  Geologiques ,  where  are  collected  a  great 
number  of  fa£ts  the  evidence  of  which  cannot  be  contefted. 

But  the  project,  long  ago  formed,  of  deftroying  the  credit 
due  to  the  revelation  announced  by  the  facred  hiftorian,  pre- 

*  From  the  Bibliotbeque  Britannique,  No.  154. 

A  a  2  vails. 
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vails,  with  fome,  over  evidence.  No  attention  is  paid  by  in¬ 
fidels  to  the  proofs  which  confirm  it;  and,  without  having 
been  able  to  deftroy  them,  and  even  without  having  tried  it, 
they  return  to  the  charge  as  foon  as  an  opportunity  offers. 

The  Moniteur  or  French  Gazette  Nationale  of  the  25th  of 
Pluviofe  lafl  (February  14,  1802,)  contains  a  long  article,  in 
which  are  announced  difeoveries  made  in  Upper  Egypt,  and 
among  thefe  is  that  of  two  zodiacs;  from  which  it  is  “  cer¬ 
tain,”  fays  the  writer,  that  the  prefent  divifion  of  the  zo¬ 
diac  fuch  as  we  are  acquainted  with  was  eftabl idled  among 
the  Egyptians  fifteen  thoufand  years  before  the  Chriftian 
aera,  and  that  it  has  been  preferved  without  alteration  and 
tranfmitted  to  ail  other  nations.” 

This  conclufion,  given  with  a  tone  of  afturance,  may  eafily 
impofe,  and  make  it  be  believed  that  it  is  well  founded,  though 
it  can  reft  only  on  conjectures  or  miftakes  in  the  application 
of  aftronomical  calculations  :  but  in  fuch  fpeculations,  as 
they  are  retained  by  no  religious  perfuafions,  they  follow  their 
own  ideas,  without  ever  inquiring  whether  they  can  be  recon¬ 
ciled  with  what  is  pointed  out  to  11s  by  nature. 

The  Memoirs  of  the  Academy  of  Sciences  for  1708  con¬ 
tain  an  engraving  of  a  large  fragment  of  an  Egyptian  plani- 
fphere  or  zodiac  which  was  fent  from  Rome  to  the  academy. 
This  Zodiac,  engraven  on  antique  marble,  was  preferved  in 
the  Vatican.  It  reprefents  concentric  bands  or  circles  di¬ 
vided  into  twelve  equal  portions  by  lines  drawn  from  the  cir¬ 
cumference  to  the  centre.  The  circle  in  the  centre,  which  is 
not  divided,  contains  three  conftellations,  the  Dragon '  and 
two  Bears.  The  next  circle,  which  is  divided,  contains  the 
figures  of  animals,  reptiles,  and  others.  The  two  following 
circles  contain  each  in  the  fame  order  the  twelve  ligns  of  the 
zodiac,  fome  of  which  are  in  good  prefervation.  The  fifth 
circle,  feparated  by  a  band  on  which  are  traced  out  letters  or 
characters,  contains  in  each  divifion,  correfponding  to  a  fign, 
three  human  figures,  fome  of  which  have  the  head  of  an 
animal.  And  the  laft  circle,  which  inclofes  the  whole,  re¬ 
prefents  the  planets  repeated  under  the  figure  of  human  heads 
correfponding  to  certain  divifions  of  the  figns,  according  as 
the  imagination,  inclined  to  the  chimeras  of  aftrology,  fug- 
gefted. 

£D 

The  learned  in  1708  \vere  far  from  afifio-nin^  to  this  zodiac 
a  high  antiquity :  it  was  even  confidered,  and  with  juftice,  as 
being  rather  aftrological  than  aflronomical ;  and  therefore  it 
was  left  in  the  biftorical  part  of  that  year  as  a  mere  object  of 
curiofity,  not  worthy  of  engaging  the  time  of  the  academy. 

But  Voltaire  .and  his  fchool  had  not  yet  appeared  J'euted  in 

the 
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the  /corner's  chair ,  thowing  out  their  fophifms  and  their  far- 
cafnis  againft  the  account  given  by  Moles.  Thefe  arms 
made  their  ufual  impreffion  On  inattentive  men.  They  re- 
je6t  as  fabulous  the  chronology  of  the  facred  hiftorian ; 
and,  bv  a  very  remarkable  but  not  novel  inconfiftency,  they 
give  more  faith  to  the  uncertain  interpretations  of  thefe  com¬ 
bined  arrangements  of  the  Egyptian  ligns  and  hieroglyphics, 
the  date  of  which  as  well  as  the  meaning  is  unknown,  than 
to  a  chronology  eftablifhed  on  an  uninterrupted  feries  of  ge¬ 
nerations. 

Fortunately,  without  going  far  from  the  place  where  thefe 
zodiacs  were  found,  a  very  remarkable  fa6t  of  the  philofophy 
of  the  earth  bears  teftimony  againft  the  antiquity  aferibed  to 
them. 

We  know,  from  the  accounts  of  enlightened  travellers, 
that  the  coaft  of  Arabia  on  the  Red  Sea  is  incumbered  with 
banks  or  reefs  of  coral,  which  render  accefs  to  them  difficult 
and  dangerous. 

1  C 

Thefe  reefs  are  the  work  and  habitation  of  polypes,  which 
in  proportion  as  they  labour  abandon  their  firft  habitations, 
on  which  they  continue  to  build.  This  fucceffion  of  labour 
js  feen  very  diftinefcly  in  thofe  marine  productions  which  ferve 
to  ornament  our  cabinets  of  natural  hi  ft  dry  under  the  names 
of  coral,  madrepores,  millepores,  fea  organs,  Sec. 

In  warm  climates  thefe  polypes  are  always  in  activity; 
they  never  ceafe  to  multiply  and  to  labour  3  the  refult  of 
which  is,  that  in  a  fhort  time  they  augment  in  a  fenfible 
manner  the  mafs  of  their  habitations,  which  are  not  deftroyed 
by  age,  as  they  are  of  the  fame  fubftanee  as  fhells,  and  have 
the  fame  hardnefs. 

Niebuhr,,  in  his  Defcription  of  Arabia,  p.  199,  mentions 
a  ftriking  inftanee  of  the  rapid  increafe  of  thefe  coral  banks 
obferved  at  the  diftance  of  fome  leagues  to  the  north  of 
Mokha.  (i  Ghalefka,  a  town  formerly  celebrated, ”  fays  he, 
i(  is  at  prefent  a  wretched  village,  the  inhabitants  of  which, 
few  in  number,  live  on  their  dates  and  by  fifhing.  The 
coaft  is  at  prefent  fo  filled  with  coral  banks,  that'  the  port  is 
impracticable  even  to  fmall  veffels/’ 

If  only  a  few  centuries  then  were  required  to  render  a  port 
and  the  neighbouring  coafcs  impracticable,  this  rigorous  con- 
fequence  refults,  that  all  thefe  (bores  mult  many  ages  ago 
have  been  inaceeffible  to  flops,  had  the  Red  Sea,  and  the 
coalts  by  which  it  is  bordered,  exifted  fifteen  thoufand  years 
before  the  Chriftian  aera,  as  is  (aid  of  the  zodiacs  of  Upper 
Egypt,  which  would  ftill  fuppofe  many  thoufands  of  years 
anterior  to  that  period.  - 
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And  when  we  reflect  that,  as  we  are  no  longer  flopped  in 
regard  to  the  antiquity  of  our  continents  by  any  known  chro¬ 
nology,  the  refult  is,  that  they  may  have  exiiied  millions  as 
well  as  thoufands  of  years  :  there  are  no  more  bounds,  then, 
aflignable  to  their  antiquity,  and  confequently  to  the  pro¬ 
gress  of  the  labour  of  thefe  infefts  ;  and  the  Red  Sea,  narrow 
and  deep,  ought  to  have  been  totally  choked  up  by  it. 

But  the  Red  Sea  is  not  the  only  one  which  exhibits  ihefe 
coral  reefs,  and  their  continual  increafe :  a  great  number  of 
ifles  fituated  between  the  tropics  are  furrounded  by  them  in 
fuch  a  manner  as  renders  accefs  to  them  as  difficult  as  on  the 
coafts  of  Arabia. 

Mr.  Labillardiere,  the  author  of  Voyage  a  la  Recherche  de 
la  Veroufe ,  makes  on  this  fubject  the  following  reflection,  in 
confequence  of  the  veffels  having  been  expofed  to  great  danger 
among  fuch  reefs,  which  extend  around  New  Caledonia  : — - 
{C  Thefe  polypiers,  ”  fays  he,  66  the  continual  increafe  of  which 
blocks  up  more  and  more  the  bafon  of  the  feas,  are  very  ca¬ 
pable  of  frightening  navigators;  and  many  flhoals  which  lull 
afford  a  paffage  will  foon  form  reefs  exceedingly  dangerous. ’* 

If  the  prefent  ftate  of  the  feas  and  continents  had  exiited 
for  thoufands  of  ages,  as  pretended  by  thofe  geologues  who 
reje£f  the  chronology  of  Mofes,  is  it  not  evident  that  thefe 
reefs,  which  continually  increafe,  would  have  long  ago  fur- 
rounded  thefe  iflands  with  fo  great  a  number  of  thefe  walls 
of  coral,  that  it  would  have  been  impoflible  for  the  firfl 
navigators  to  approach  even  within  a  confiderable  diflance  of 
them  ?  Nature,  then,  agrees  here  with  the  ehronoWv  of  the 
facred  fcriptures.  The  labour  of  thefe  little  animals  rifes  up 
from  the  bottom  of  the  fea,  in  teftimony  of  the  truth  of  its 
relation.  ^ 

Thefe  coral  rocks  appear  to  be  a  production  ptculiar  to  the 
prefent  fea ;  for  we  find  nothing  fimilar  in  calcareous  moun¬ 
tains,  nor  in  hills  confiding  of  fhells.  Coral  and  madrepores 
are,  no  doubt,  found  in  them  ;  but  they  are  infulated  in  the 
flrata  like  all  other  marine  bodies.  This  example  (hows  how 
deceitful  the  calculations  of  geometry  may  be,  when  applied 
to  faCts  in  the  philofophy  of  the  earth  without  confulting 
nature. 

The  celebrated  geometrician  Dclaplace,  calculating  the 
depth  of  the  fea  from  the  Newtonian  theory  of  the  tides, 
has  determined  that  this  depth  cannot  be  lefs  than  four 
leagues*. 

The  attentive  obferver  of  nature  has  means  more  certain 

*  Renoircelkmcnt  periodi^ie  dcs  Conl  'niens  tnrejlrcs ,  p.  288. 
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for  founding  this  depth  than  the  refult  of  fuch  calculations. 
Thefe  are,  the  numerous  volcanic  ifles  fcattered  in  all  lati¬ 
tudes  throughout  the  botom  of  the  mod  extend ve  feas.  Thefe 
lflands  attefl,  that  the  bafis  on  which  the  fubterranean  dres 
have  elevated  them  cannot  be  at  the  depth  of  even  a  thoufand 
toiles  ;  and  it  we  add  to  thefe  volcanic  ides  all  the  natural 
ides  which  are  at  a  great  didance  from  continents,  what  will 
become  of  the  depth  of  four  leagues ,  afligncd  to  the  fea  from 
thefe  calculations  ? 

Another  fadt,  which  oppofes  this  hypotheds,  refults  from 
currents.  It  the  flux  and  retlux  depended  on  the  depth  of 
the  lea,  it  ought  to  experience  the  fame  libration  throughout 
its  whole  mafs  ;  which  is  not  the  cafe.  The  currents  are  not 
fendble  but  at  a  fmall  didance  from  the  furface  of  the  water. 

This  fa 61,  which  is  well  known  to  navigators,  fupplies 
them  with  the  means  of  determining  whether  their  veflel  be 
in  a  current.  Thev  hoid  out  a  boat,  which  proceeds  tofoms 
didance  from  the  veflel,  and  then  let  down  a  weight  attached 
to  a  rope  to  the  depth  of  200  fathoms.  This  weight  being 
thus  at  a  great  depth  in  calm  water,  obfervation  and  experi¬ 
ence  having  fhoum  that  currents  are  not  fendble  beyond  the 
depth  of  ten  fathoms,  it  produces  the  effect  of  an  anchor 
which  retains  the  boat:  they  then  throw  into  the  w'ater  a 
very  thin  board,  that  the  wind  may  have  no  hold  of  it,  and 
according  to  the  motion  of  this  board,  if  it  has  any,  they 
difcover  whether  there  be  a  current,  and  determine  its  direc¬ 
tion  and  velocity.  It  refults  then  from  thefe  fadts,  that  the 
libration  of  the  fea,  occafioned  by  the  moon,  w'hich  produces 
the  tides,  is  owing  to  its  extent,  and  in  no  manner  to  its  depth. 

What  then  ought  we  to  conclude  from  all  thefe  fadts? 
That  in  regard  to  the  philofophy  of  the  earth  wre  ought  to 
consult  them,  and  diredt  our  obfervations  in  particular  by  the 
drft  of  all  motives,  that  of  attaining,  as  far  as  poflible,  to  the 
knowledge  of  truth. 

I  (hall  take  this  opportunity  of  making  a  remark  connedted 
with  fome  obfervations  contained  in  my  letter  of  the  10th  of 
November  lad..  Since  the  currents  of  the  fea  are  experienced 
only  at  a  fmall  depth,  and  as  the  fea  beneath  them  is  calm, 
the  geological  fyflems  founded  on  the  formation  of  new  con¬ 
tinents  by  currents  at  the  bottom  ot  the  lea  have  not  this 
luppofed  fact  in  their  favour,  fince  it  is  proved  that  they  do 
not  exifl. 

Geneva, 

Mav  10,  1S02. 
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LXIIT.  Olfervations  refp effing  the  Aya-Vana .  Head  in  the 
Clajs  of  the  F  by  feed  Sciences  of  the  French  National  lnjli - 
tute  on  the  14 th  of  Fruffidor ,  Year  10.  By  C.  Ven- 

TENAT. 

SeVERAL  of  the  journals  have  lately  made  mention  of 
the  aya-pana .  They  have  faid  that  this  plant  was  originally 
a  native  of  Brazil;  that  it  is  cultivated  with  fuccefs  in  the 
Ifle  de  France;  that  it  poffeffes'  great  virtues,, and  may  be 
confidered  as  an  univerfal  panacea.  T  hope,  therefore,  that 
the  clafs,  and  particularly  phyficians,  will  be  gratified  with  a 
more  complete  account  of  this  vegetable,  the  difcovery  of 
which  is  a  valuable  acquifition  to  natural  hiftory,  if  the  vir¬ 
tues  afcribed  to  it  are  not  exaggerated. 

About  eight  months  ago  one  of  my  nephews,  being  about 
to  leave  the  Ifle  of  France,  begged  citizen  Michaud  to  point 
out  to  him  fuch  plants  cultivated  in  the  garden  of  the  date 
as  he  thought  likely  to  be  an  acceptable- prefent  to  me.  Our 
friend  mentioned  to  him  the  rareft  articles :  he  even  was  fo 
kind  as  to  procure  them,  and  did  not  forget  the  famous  plant 
of  Brazil.  The  information  which  my  nephew  obtained  re- 
fpedling  this  plant,  being  perfectly  agreeable  to  that  which 
has  beenfince  tranfmitted  to  madame  Bonaparte  as  well  as  to 
C.  Juffieu,  I  flatter  myfelf  that  I  am  able  to  give  the  clafs  an 
accurate  account  in  regard  to  every  thing  that  concerns  the 
native  country  of  the  aya-pana ;  the  properties  afcribed  to  it; 
and,  in  particular,  its  botanical  charadfers. 

The  aya-pana  grows  in  South  America  on  the  right  bank 
of  the  river  of  the  Amazons.  The  inhabitants  of  that  coun¬ 
try  have  long  confidered  it  as  an  excellent  fudorific,  and  a 
powerful  alexipharmic  or  antidote  againft  the  bite  of  ferpents 
and  the  wounds  made  by  poifoned  arrows.  Its  virtues  are 
equally  extolled  throughout  all  Brazil,  where  it  is  carefully 
cultivated,  and  where  it  is  diftinguiihed  by  the  name  of  the 
miraculous  plant. 

In  the  7th  year  of  the  French  republic  captain  Auguftine 
Baudin,  brother  of  captain  Baudin  fo  well  known  to  natu¬ 
ral  ills  who  is  now  on  a  voyage  to  the  South  Seas,  bcino;  at 
Brazil,  and  having  heard  of  the  aya-pana ,  confidered  at  fir  ft 
as  fabulous,  or  at  leaf!  exaggerated,  every  thing  told  him  re- 
fpeCfing  the  virtues'  of  this  plant.  But  the  relation  of  feveral 
cures  performed  by  it  during  his  ftav  in  that  country,  con¬ 
firmed  by  the  teftimony  of  perfons  worthy  of  credit,  and  par¬ 
ticularly  by  that  of  Dr.  Camara,  a  celebrated  botanift  and 
able  phyfician,  who  was  formerly  a  pupil  of  Juffieu,  entirely 
removed  hjs  doubts. 
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Convinced  that  he  fhould  render  an  important  fervice  to 
the  French  colonies  by  introducing  the  aya-pana,  captain 
Baudin  made  every  effort  to  obtain  it.  With  great  difficulty 
he  procured  fome  roots,  which  he  caufed  to  be  conveyed  on 
board  his  veffel,  giving  orders  that  the  greateft  care  fhould 
be  taken  of  them.  When  about  to  leave  Brazil,  being  de- 
firous  to  fee  in  what  hate  his  flips  of  the  aya-pana  were,  he 
found  that,  unfortunately,  they  no  longer  exifled  :  they  had 
been  entirely  deftroyed  by  fome  fowls  which  had  efcaped  from 
the  hen-coop. 

Captain  Baudin  was  much  affii&ed  at  this  lofs ;  and  though 
his  departure  had  been  fixed  for  the  next  day,  he  refolved  to 
procure  the  aya-pana  again,  whatever  it  might  coft  :  but  his 
demands  were  not  complied  with,  and  his  offers  were  even  re  * 
jedfed.  A  love  of  fcience,  and  the  defire  of  being  ufeful  to 
his  country,  induced  him  then  to  pafs  over  certain  confidera- 
tions  which,  under  other  circum fiances,  might  have  checked 
him.  Fie  remembered  that  there  was  a  root  of  ay  a.  pana  in 
the  window  of  an  individual,  which  had  been  conflantly  re¬ 
filled  to  him  :  he  formed  the  project  of  carrying  it  off  in  the 
night-time.  Accompanied  therefore  by  fome  failors  he  re¬ 
paired  to  the  place,  and  by  means  of  long  poles  they  threw 
down  the  pot  which  contained  the  plant.  Captain  Baudin 
immediately  feized  it,  returned  fpeedily  on  board,  and  at  day¬ 
break  proceeded  on  his  voyage  to  the  [fie  of  France. 

Scarcely  had  captain  Baudin  landed  in  that  French  colony 
when  he  informed  the  director  of  the  garden  of  the  hate,  that 
be  had  procured  this  valuable  plant,  with  which  he  propofed 
to  enrich  the  colony.  As  the  aya-pana  is  eafily  propagated 
by  flips,  the  plant  was  foon  multiplied  ;  and  at  prelent  there 
is  fcarcely  a  plantation  wrhere  it  is  not  cultivated. 

The  properties  of  the  aya-pana ,  if  the  information  com¬ 
municated  to  me,  and  that  fince  tranfmitted  to  inadame 
Bonaparte  and  C.  Juffieu  by  captain  Auguftine  Baudin  him- 
felf,  can  be  credited,  are  not  belied  at  the  Ifle  ot  France,  where 
this  plant  enjoys  as  great  celebrity  as  in  its  native  country. 
The  garden  of  government  is  continually  befet  by  diieafed 
perfons,  who  come  to  folicit  a  few  leaves  of  the  aya-pana  to 
cure  their  maladies.  The  colonial  gazette  daily  contains 
fome  new  proofs  of  its  virtues;  and  it  is  employed  with  fuc- 
cefs  not  only  againft  the  bite  of  ferpen’ts,  but  alfo  for  curing 
the  dropfy,  fyphilis  in  its  moft  inveterate  ftages,  and  all  forts 
of  wounds. 

Among  the  great  number  of  cures  effected  at  the  Ifle  of 
France  by  means  of  the  aya-pana ,  and  announced  in  the  ga¬ 
zette  already'  mentioned,  I  mall  feledt  three  or  four,  which 
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will  iliow  the  manner  of  adminiftering  this  plant,  and  the 
different  doles  employed,  according  to  the  purpofes  for  which 
it  is  applied. 

A  planter  of  the  Ide  of  France,  C.  Cotte,  was  hung  in 
the  right  hand  by  a  fcorpion  :  a  violent  inflammation,  ac¬ 
companied  with  acute  pain,  immediately  took  place.  Cap¬ 
tain  Baudin  advifed  him  to  make  ufe  of  the  aya-pana .  Se¬ 
veral  leaves  were  pounded,  and  applied  to  the  wound  ;  the 
pain  immediately  ceafed  :  at  the  end  of  two  hours  there  was 
no  more  inflammation,  and  the  hand  foon  returned  to  its 
natural  hate. 

C.  Ponfet,  an  officer  of  artillery,  brought  to  captain  Baudin 
a  negro,  who  while  fifhing  had  been  pricked  by  a  fifh  known 
under  the  name  of  the  lajt.  The  prick  of  this  fifh  is  fo  ve¬ 
nomous  that,  before  the  aya-pana  was  known,  amputation 
of  the  wounded  limb  was  the  only  remedy.  The  hand  of  the 
negro  was  very  much  fwelled.  Captain  Baudin  recommended 
the  application  of  the  aya-pana  pounded  ;  and  as  he  fuppofed 
that  a  great  deal  would  be  required  to  effect  a  cure,  he  induced 
C.  Poncet  to  fend  fome  perfon  to  the  garden  of  the  flate  to 
procure  a  conflderable  quantity  of  the  leaves,  in  order  that  the 
hand  of  the  patient  might  be  wrapped  up  in  them.  But  as 
the  garden  was  at  the  dillance  of  three  leagues,  and  as  the 
patient  buffered  a  great  deal  from  the  pain  of  the  wound,  cap¬ 
tain  Baudin  refolved  to  take  feven  or  eight  leaves  from  a 
young  fhoot  which  he  had  at  his  houfe.  Thefe  he  caufed 
to  be  pounded,  and  then  applied  to  the  part  affected.  Next 
day  the  hand  of  the  black  was  completely  cured. 

A  black  whole  belly  was  much  fwelled,  and  exhibited  fym- 
ptoms  of  a  dropfy,  having  applied  to  a  furgeon,  the  latter  re¬ 
folved  to  tap  him  :  he,  however,  deferred  the  operation  be- 
caufe  he  had  other  patients  to  vifit.  Being  urged  by  the 
mailer  of  the  black  to  prefcribe  for  him,  he  laid,  by  way  of 
derifion,  u  Give  him  an  infufion  of  aya-pana  till  I  return.  ”  The 
.furgeon’s  orders,  happily  for  the  patient,  were  literally  com¬ 
plied  with.  The  dropfy  made  no  further  progrefs ;  the  fym- 
ptoms  gradually  difappeared ;  and  at  the  end  of  a  few  days 
the  black  was  in  a  condition  to  refume  his  labours. 

Captain  Baudin,  in  going  on  board  his  velfel,  happened  to 
fall  and  hurt  his  left  leg  very  much.  It  was  neceffary,  on 
his  being  carried  home,  to  cut  off  his  flocking  in  order  that 
the  wound  might  bedrefled.  Captain  Baudin  ordered  fame 
leaves  of  the  aya-pana  to  be  boiled  ;  and  when  the  decodlion 
was  tepid  the  wounds  were  walhed  with  it,  and  the  leaves 
ufed  for  making  the  decodlion  were  applied  to  them.  The 
leg  was  then  wrapped  up  in  feveral  folds  of  a  bandage  dipped 
8  in 


Obfervations  refpe&ing  the  Aya-Vana .  379 

in  the  fame  liquor,  befprinkling  it  anew  every  ten  minutes. 
About  two  hours  after  the  firft  dreffing  the  inflammation  had 
fo  much  abated  that  the  patient  was  able  to  walk  with  the 
help  of  a  hick,  and  at  the  end  of  thirteen  days  he  was  per¬ 
fectly  cured. 

T  could  mention  a  great  many  more  cures  effeCted  by  means 
of  the  famous  plant  of  Brazil;  but,  as  it  is  not  prudent  to 
certify  any  faCts  of  which  one  has  not  been  a  witnefs,  we 
ought,  in  my  opinion,  to  wait  till  the  virtues  of  the  aya-pana 
have  been  confirmed  by  the  continued  obfervations  of  able 
phyficians.  The  teftimony,  however,  of  captain  Baudin,  and 
that  of  feveral  perfons  lately  arrived  from  the  Ifle  of  France, 
are  entitled  to  fome  confidence,  and  give  us  reafon  to  hope 
that  the  aya-pana  may  increafe  the  number  of  our  vegetable 
productions  employed  for  relieving  or  curing  the  evils  incident 
to  the  human  race. 

It  is  to  be  prefumed  that  this  plant  will  be  foon  multiplied 
in  the  gardens  of  the  capital.  C.  Michaux,  who  has  rendered 
fo  great  fervices  to  botany  and  agriculture,  has  fent  feeds  of 
it  to  C.  Cels,  and  madame  Bonaparte  has  received  fome 
from  the  director  of  the  garden  of  the  hate  :  but,  as  the  feeds 
do  not  always  produce  plants,  it  is  to  be  wifned  that  fome 
living  fhoots  of  it  could  be  obtained  :  they  might  eafily  be 
multiplied  from  flips,  and  it  might  then  be  poflible  to  form 
fome  deeifive  opinion  in  regard  to  the  virtues  afcribed  to  this 
plant. 

Though  we  are  allowed  to  doubt  the  virtues  of  the  aya- 
pana,  the  botanical  characters  of  this  plant  are  fo  limple  and 
eafy  to  be  known,  that  there  cannot  be  the  lead  uncertainty 
in  refpeCt  to  the  genus  to  which  it  ought  to  be  referred.  The 
examination  I  have  made  of  feveral  complete  plants  has  proved 
to  me  that  it  belongs  to  the  family  of  the  corymb  if erne,  and 
that  it  belongs  to  the  genus  eupatorium  of  Linnaeus. 

The  hem  of  this  plant,  which  1  have  called  eupatorium 
aya-pana ,  is  ftraight,  full  of  branches,  of  a  dark  brown  co¬ 
lour,  about  three  feet  in  height,  and  of  the  fize  of  a  goofe- 
quill.  Its  leaves  are  alternate,  almoft  fefble,  lance-formed, 
and  very  entire  ;  the  flowers  are  of  a  bright  purple  colour,  and 
difpofed  in  corymbi  at  the  fummit  of  the  hem  and  branches. 

The  eupatorium  aya-pana  may  be  diftingui flied  from  other 
fpecies  of  this  genus  by  the  following  chara&er :  Eupatorium 
foliis  lanceolatis ,  integerrimis ,  inf emoribus  oppojitis,  jupeno - 
nbus  alternis ;  calicibus  fubjimplicibus ,  multifloris  'r' . 

*  A  defcription  of  a  plant  pofl'effing  fimilar  properties  to  the  aya-pana , 
and  agreeing  with  it  in  feveral  of  its  characters,  may  be  feen  in  our  laft 
volume,  p,  36. — Edit. 
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A  figure  and  a  more  extenfive  defcription  of  the  botanical 
characters  of  the  aya-pana  will  be  found  in  the  fir  ft  number 
of  the  Plantes  du  Jar  din  de  la  it lalmaijon ,  which  will  appear 
in  a  few  months, 

P.  S.  I  have  received  from  madame  Bonaparte  a  quantity 
of  the  dried  leaves  of  the  aya-pana ,  which  I  have  delivered 
to  citizen  Alibert,  phyfician  to  the  hofpital  of  St.  Louis,  pro- 
feffor  of  the  materia  medica,  to  determine,  by  experiments, 
its  medical  properties. 


LXIV.  General  Considerations  on  Vegetable  ExtraBs,  By 

C.  PaPvMentier*. 

J\/FoDERN  chemifts  have  denoted  under  the  name  of 
extratl ,  or  rather  that  of  exlratlive  matter ,  and  placed  among- 
the  number  of  the  immediate  materials  of  vegetables,  a  fub- 
ftance  the  didingui thing  characters  of  which,  when  in  its 
ftate  of  purity,  are  :  it  is  foluble  in  water ;  after  a  proper  eva¬ 
poration  of  the  juices,  or  of  the  deeoCtion  which  held  it  in. 
Solution,  it  becomes  a  folicl  tranfparent  body,  and,  when  the 
evaporation  has  been  too  rapid,  an  opake  rnafs,  more  or  lefs 
infoluble;  in  both  cafes  it  is  coloured,  and  has  a  favour  al¬ 
ways  acid,  and  more  or  lefs  bitter,  acrid,  or  harfli. 

They  have  found  alfo  in  extractive  matter  the  property  of 
combining  with  alkalies 5  of  drongly  attracting  oxygen;  of 
being  precipitated  by  acids,  alum,  metallic  folutions,  and 
oxides;  and  of  being  able,  with  the  help  of  mordants,  to 
adhere  to  fluffs  like  the  colouring  part  of  vegetables. 

The  medicines  known  in  pharmacy  under  the  name  of 
extraCts  do  not  exhibit  this  extractive  matter  pure  and  un¬ 
mixed,  as  it  ought  to  be  in  order  to  be  chemically  examined. 

ExtraCts  are  productions  obtained  by  the  evaporation  of 
juices  or  infufions,  or  the  decoCtions  of  plants  under  different 
degrees  of  confidence,  from  that  of  honey  to  the  dry  or  pul¬ 
verulent  date. 

They  are  often  very  compound  mixtures,  which  contain, 

I  ft.  All  the  immediate  materials  of  vegetables  which  the 
water  can  carry  with  it,  whether  naturally  ioluble,  or  whether 
they  acquired  that  property  both  by  the  help  of  caloric  and 
the  reciprocal  aCtion  which  they  exercife  on  each  other. 

2d,  All  the  combinations  which  thefe  immediate  materials 
can  form,  with  each  other  during  the  evaporation. 

3d,  All  the  foluble  refults  of  the  decompofitions  they  have 
experienced. 

*  From  the  Annates  de  Cbimie>  No.  127.  - 
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We  may  give  an  idea  of  the  variety  of  the  fub  fiances  which 
are,  or  may  in  general  be  contained  in  pharmaceutic  ex¬ 
tracts,  by  prefenting  thofe  which  have  been  found  in  the  fap, 
juices,  infofions,  and  decoctions  of  vegetables. 

Before  the  interefting  analyfis  of  feveral  kinds  of  fap  by 
Deyeux  and  Vauquelin,  ehemifis  were  far  from  imagining 
that  liquors  fo  limpid,  and  in  appearance  fo  iimple,  were  fo 
much,  compounded  as  they  really  are. 

The  above  celebrated  chemi (Is  found  in  them  the  carbonic 
and  acetous  acid  ;  acetites  and  carbonates  of  potafii  and  lime; 
muriate,  fulphate,  nitrate  of  potafh,  &c. 

The  fap  of  the  vine  and  horn- beam  tree  furnifhed  a  vegeto- 
animal  matter. 

That  of  the  oak  and  beech -tree  prefented  gallic  acid,  tan¬ 
ning  principle,  and  two  forts  of  extracts. 

That  of  the  birch  and  maple  gave  a  very  abundant  faccha- 
rine  matter. 

Of  thefe  different  fubftances  difcovered  in  fap,  and  of  thofe 
which  exift  in  the  exprelTed  juices  of  frefh  herbaceous  plants, 
in  thofe  of  fruits,  in  the  infufions  and  decoCtions  of  dried 
plants,  and  of  all  the  folid  parts  of  vegetables,  we  may,  with 
fufficient  foundation,  form  the  following  lift: 

ift.  Mucous  matter  or  mucilage  :  it  is  obtained  from  feedg 
infufed  in  water ;  there  are  fome  plants  which  contain  it  in 
great  abundance,  for  example  the  mallows  : 

It  oozes  from  the  bark  of  feveral  trees  under  the  name  of 
gum. 

2d,  The  acid  mucous  matter  :  it  exifts  in  lemons,  oranges, 
granadillos,  &c. 

3d,  The  acid  and  faccharine  mucous  matter :  it  is  con^ 
tained  in  apples,  pears,  grapes,  &c. 

4th,  Sugar :  it  is  found  in  feveral  roots,  in  the  fap  of  certain, 
trees ;  it  ilfues  under  a  fluid  form  from  the  bark  of  fome  of 
■them,  and  becomes  cqndenfed  ;  it  bears  the  name  of  manna : 
it  exifts  in  the  gramineous  ftems,  very  little  in  the  leaves, 
almoft  always  in  the  ftate  of  neCtar,  of  honey,  or  mucofo-fac- 
jcharine  matter.  It  abounds  in  fruits,  and  i?  not  perceptible 
in  the  feeds  until  they  have  experienced  germination,  and 
particularly  in  berries.  The  fugar-cane  and  maple  give  it 
pure  and  crvftallized. 

It  is  difficult  to  obtain  it  in  the  dry  ftate  from  other  vege¬ 
tables  either,  becaufe  it  is  much  more  embarraffed  bv  the 
mucilage,  acid,  and  extractive  matter,  &c.  whether  it  exifts 
in  them  under  a  different  modification  or  in  a  ftate  of  imper- 
/e&ion. 

5th,  Mucous  matter  combined  with  a  refin ;  it  may  be 

diftinguifhed 


Conjiderations  on  Vegetable  Extracts. 


diftinguifhed  in  plants  which,  like  the  tithymalii ,  give  milky 
juices:  nature  prefents  us  with  fuch  a  combination  in  reiinous 
gums,  fuch  as  gum  ammonia,  afl'a-fcetida,  &c. 

6th,  Extractive  matter :  it  is  always  united  with  other 
immediate  materials  of  vegetables,  and  is  found  in  greater 
quantity  in  plants  which  have  come  to  maturity,  in  ligneous 
roots,  wood,  bark,  and  dried  leaves,  than  in  vegetables  or 
thofe  parts  of  vegetables  where  mucous  matter  prevails. 

yth,  Colouring  principle  :  there  are  two  kinds  of  it. 

jft,  That  which,  combined  with  mucous  or  extractive 
matter,  is  folubie  in  water ;  it  is  feen  in  flowers  under  the 
fkins  of  fruit,  in  Indian  wood,  the  root  of  madder,  Sec. 

ad.  That  which,  when  fixed  on  any  refinous  fubftance 
united  with  extractive  matter,  is  rather  carried  away  than 
diflolved  by  boiling  water,  and  may  form  part  of  extracts. 
It  exifts  in  the  root  of  the  walnut-tree,  in  fandal  wood,  in 
the  bark  of  the  alder-tree,  in  the  hufk  of  walnuts,  Sec. 

8th,  The  tanning  principle.  This  fubftance  has  an  aftringent 
favour,  which  particularly  diftinguifhes  the  oak,  the  gall  nut. 
See.  The  maceration  of  thefe  fubftances  has  the  property  of 
precipitating  and  rendering  infolubie  the  animal  gelatin,  of 
hardening  it  in  leather,  which  by  thefe  means  can  be  pre¬ 
served  for  a  long;  time  without  alteration. 

The  tanning  principle  is  often  accompanied  with  gallic 
acid,  which  may  be  diftinguifhed  by  the  property  it  has  of 
precipitating  iron  black,  and  which  was  thought  to  belong 
to  that  principle  called  aftringent,  and  which  bears  the  name 
of  tannin. 

9th,  The  aroma.  This  is  the  volatile  and  odorous  prin¬ 
ciple,  which,  being  differently  modified  in  many  plants,  gives- 
to  each  of  them  an  odour  by  which  it  is  characterized. 

It  refides,  in  particular,  in  volatile  oils.  Perhaps  it  is  no¬ 
thing  elfe  than  thefe  oils  themfelves,  more  or  lefs  combined 
with  other  vegetable  principles,  which  facilitate  its  folution 
in  water,  and  which,  in  feveral  cafes,  give  it  a  certain  fixity  : 
but  fome  chemifts  have  entertained  doubts  refpebling  the  ex- 
iftence  of  aroma  diftinbf  from  the  other  materials  of  vege-* 
tables. 

Extrabf  of  opium,  indeed,  retains  the  virous  odour  of  the 
poppy,  uotw'ithftanding  the  continued  heat  which  the  juice  of 
tli at  plant  experiences  during  its  evaporation. 

Extracts  of  rue,  favine,  and  wormwood,  retain  the  odour 
of  thefe  plants  ;  and  the  fugar,  carried  to  a  very  high  tempe¬ 
rature  in  the  preparation  of  rofe  and  orange  flower  tablets, 
it i  1 1  exhales  a  very  fenfible  odour  of  the  flowers  which  have 
been  employed. 


And 
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And  in  dragees  called  orangeat ,  the  bark  of  the  orange- 
tree,  baked  in  a  great  deal  of  water  till  it  lofes  its  odour  and 
iafte,  relumes  enough  of  both  to  be  agreeable  when  it  is  con¬ 
fectioned  in  fugar. 

ioth,  Amylaceous  fecula.  This  is  a  white,  dry,  pulveru¬ 
lent  fubftance,  without  favour  and  fmell,  infoluble  in  cold  but 
foluble  in  warm  water,  with  which  it  affumes  the  gelatinous 
ft  ate  of  glue. 

It  is  extracted  from  gramineous  feeds,  tuberous  roots,  and 
feveral  fruits. 

nth,  Gluten.  This  is  a  gray  fubftance,  of  an  infipid  tafte, 
with  the  odour  of  horn  {lightly  heated,  of  a  foft,  gluey,  te¬ 
nacious  and  elaftic  confidence,  which  is  obtained  in  a  ltate 
of  purity  only  from  the  farina  of  wheat. 

It  is  dry  and  pulverulent  in  the  farina;  but  during  the  oper* 
ration  it  is  faturated  with  the  quantity  of  water  necefiary  to 
aftume  the  date  of  foftnefs,  elafticity,  and  duCtility,  under 
which  it  appears. 

It  is  this  matter  which  in  the  fermentation  of  bread  gives 
to  the  farina  of  wheat  the  mod  decided  pre-eminence  over 
that  of  all  the  other  gramineous  plants,  which  contain  none 
of  it,  or  which,  like  barley,  rye,  and  oats,  contain  only  the 
materials  of  it. 

Some  chemifts  have  imagined  that  they  could  difcover  the 
exiftence  of  it  in  feveral  vegetables. 

I2th,  Sulphur:  a  fimple,  yellow,  dry,  cryftallizable,  in¬ 
flammable,  and  well  known  fubftance,  which  was  thought 
to  exift  only  in  minerals,  and  which  is  found  in  feveral  vege¬ 
tables,  thofe  plants  called  antifcorbutic,  the  root  of  the  pa¬ 
tience,  dock,  &c.  and  even  in  animals. 

13th,  Vegetable  acids.  Thefe  are  very  much  multiplied, 
though  they  may  be  confidered  as  modifications  of  one  and 
the  lame  acid. 

Their  drftinguifhing  characters  are  :  that  they  become  de- 
compofed  in  the  fire,  emitting  an  empyreumatic  odour,  and 
leaving  a  carbonaceous  refiduum  ;  that  they  even  pofi'efs  the 
property  of  being  volatile,  a  property  which  may  be  employed 
with  great  advantage  for  obtaining  them  in  a  greater  degree 
of  purity. 

Thofe  belt  known  are  : 

1  ft,  The  gallic  acid  :  it  exifts  in  the  gall  nut,  the  bark  of 
the  oak,  &c. 

2d,  The  benzoic  acid  :  it  is  found  in  benjamin  and  other 
balms  and  refins. 

3d,  The  citric  acid :  it  abounds  in  lemons,  goofeberries,  £cc. 

4th, 
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4th,  The  malic  acid :  it  is  contained  in  apples,  firawber- 
ries,  rafpberries,  &c. 

^th.  The  oxalic  acid  :  it  exudes  from  the  hair  of  vetches. 

Oth,  The  acetous  acid.  According  to  fome  chemifts,  it.  is 
not  always  the  product  of  the  fermentation  known  under  that 
name  ;  it  is  obtained  fometimes  by  the  adiion  of  the  fulphuric 
and  muriatic  acids  on  vegetable  fubftances.  C.  Vauquelin 
found  it  in  the  fap  of  trees. 

7th,  The  oxalic  acidulum.  This  is  a  non-faturated  com¬ 
bination  of  the  oxalic  acid  with  potafh  :  it  is  furnifhed  by 
forrel. 

8th,  The  tartarons  acid.  It  is  fount?  cryfiallized  in  large 
quantity  on  the  tides  of  cafks  in  which  wine  has  remained; 
but  it  exifts  alfo  in  tamarinds,  the  barberry  bufh,  &c. 

Thefe  acids  are  either  infulated  in  vegetables  or  combined 
with  earths,  either  calcareous  or  aluminous,  and  alkalies. 

To  thefe  laline  combinations,  which  with  the  two  acidula 
may  be  confidered  as  the  real  effential  falts  of  vegetables,  we 
might  add  other  falts  which  are  often  found  in  them  :  of  this 
kind  are  the  fulphates  of  potafh  and  foda,  the  muriates  of 
potafh  and  foda,  the  nitrate  of  potafh. 

Tbjele  lad  falls,  according  to  the  obfervations  of  chemifts, 
are  produces  in  vegetables  tnprely  by  the  power  which  refides 
in  them,  and  which  have  the  faculty  of  compofing  them 
perfect,  of  uniting  and  combining  the  principles  which  can 
conftitute  them,  but  in  different  proportions,  fince  it  may  de¬ 
pend  on  a  pre-exifting  faline  atom. 

Certain  plants  in  which  nitrate  of  potafh  is  found  are 
fonder  of  earth  which  contains  it :  pellitory,  in  particular, 
fe&ms  to  choofe,  that  it  may  grow  there  at  its  eafe,  the  bot¬ 
tom  of  a  wall  well  furnifhed  with  faltpetre. 

When  the  fea,  impelled  by  an  impetuous  wind,  enters 
through  the  mouth  of  a  river  at  a  time  when  it  is  lefs  abun¬ 
dant  in  water ;  when  it  penetrates  very  far  into  the  country 
through  the  fmall  canals  by  which  it  is  watered,  and  drenches 
with  brine  the  plants  that  ufually  grow  on  their  banks;  thefe 
plants  ceafe  to  have  a  defire  for  inhabiting  them  ;  they  die ; 
and  their  place  is  foon  fupplied  by  other  vegetables  to  which 
this  moifture  is  fiuted,  necefiary,  and  indifpenfahle. 

This  is  exatfiiy  what  has  taken  place  at  the  mouths  of  the 
Nile.  One  branch  in  particular  of  this  river,  that  of  Dami- 
etta,  oppofed  for  fome  time,  by  a  peculiar  circumfiance,  lefs 
refifiance  to  the  waters  of  the  fea  :  it  received  and  (till  receives 
them  during  that  part  of  the  year  when  it  is  lowed ;  and 
lince  that  period  feveral  of  the  plants  which  grew  in  the 

canals 
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Canals  in  the  neighbourhood  of  Damietta,  and  which  could 
not  bear  to  have  their  roots  immerfed  in  earth  moiftened  by 
water  lefs  frefh  than  before,  have  difappeared  ;  fo  that  the 
papvrus,  which  was  very  abundant  in  that  difiri<ff,  is  now 
exceedingly  rare.  The  papyrus  has  abandoned  its  native 
country. 

Inhead  of  this  lift,  it  would  be  more  advantageous  to  be 
able  to  prefent  an  exabt  analyfis  of  each  pharmaceutic  ex¬ 
tract  in  particular.  This  would  be  the  means  of  enlightening 
the  apothecary  in  regard  to  their  preparation,  and  the  phyfi- 
cian  in  regard  to  their  virtue ;  but  the  labours  of  modern  che-» 
mifts  on  this  point  are  ftill  very  deficient,  and  the  antient  phar- 
macopolifts  never  thought  of  undertaking  this  object,  which 
they  would  not  have  been  able  to  accomplifh  with  the  necef- 
fary  chemical  knowledge.  For  want  of  better  materials,  they 
collebted  very  juft  obfervations;  fo  that,  guided  by  them,  and 
authorized  by  the  example  of  nature,  which  in  refinous  gums, 
fap,  and  refins,  prefented  them  with  products  very  fimilar 
to  the  different  extracts,  they  arranged  the  latter  into  four 
claffes : 


t  ft,  Gummy  extracts.  They  refemble  glue  and  jelly,  and 
are  furnifhed  by  the  feeds  of  the  flag,  mallows,  &e. 

2d,  Gummy  refinous  extradts.  Thefe  are  thofe  which 
contain  gum  and  refin  united  together.  They  are  obtained 
from  jalap,  aloes,  &c. 

3d,  Saponaceous  ex  trails.  Thefe  are  thofe  in  which  the 
gummy  and  refinous  principles  are  fo  well  combined  that 
they  do  not  feparate.  Of  this  kind  are  extracts  of  the  car- 
duus  benedictus,  fumitory,  & c. 

4th,  Refinous  extracts.  Thefe  are  the  refins  properly 
called,  obtained  either  by  means  of  alcohol,  which  gives 
them  more  or  lefs  pure,  or  by  means  of  ether,  which  fur- 
nifhes  them  abfolutely  freed  from  gummy  principle. 

The  different  extracts  have  received  different  names* 

Kobe,  japa ,  defrutum ,  jelly,  extract. 

Robe  is  the  juice  of  any  fruit  infpiffated  to  the  confiftence 
of  honey. 

Sapa  is  the  juice  of  grapes  evaporated  to  the  fame  degree. 

Defrutum  is  the  fame  juice  deprived  of  two-thirds  of  its 
humidity,  and  which  being  left  to  ferment  in  this  ftate  gives 
baked  wine. 

Jelly  is  the  infufion  or  decodlion  of  the  mucilaginous  fub- 
fiances  of  vegetables,  or  the  gelatinous  parts  of  animals  con¬ 
centrated  to  the  proper  degree. 

Extract  is  the  product  of  the  evaporation  of  vegetable 
juices,  infufions,  or  decodtions. 
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As  the  object  which  pharmacopolifts  propofed  by  preparing 
thefe  different  extracts  was  to  concentrate  and  preferve  in  a 
final!  volume  the  virtues  and  properties  of  vegetables,  it  is 
ncceffary  that  we  fhould  give  a  view  of  the  means  they  em¬ 
ployed  to  aceomplifh  this  objedl,  fuch  as  the  extradiion  of 
the  juices  of  green  plants;  maceration,  infufion,  or  the  de¬ 
ception  of  dried  plants ;  and  evaporation. 

[To  be  continued.] 


LXV.  Biographical  Memoirs  of  Dr .  Robison,  of  Edin¬ 
burgh. 

l50ME  time  ago  we  gave  a  head  of  Dr.  Robifon,  with  a 
very  brief  account  of  his  life  collected  from  fuch  imperfedl 
materials  as  we  could  at  that  time  obtain.  As  we  have  fince 
learnt  that  this  fketch  was  incorredt  in  feveral  particulars,  and 
as  it  always  gives  us  pleafure  to  redtify  any  errors  into  which 
we  may  inadvertently  fall,  we  are  happy  to  have  it  in  our 
power  to  lay  before  our  readers  a  more  corredt  life,  written 
by  a  gentleman  of  diffinguifhed  literary  abilities,  and  who, 
from  his  intimacy  with  the  profeffor,  muft  be  perfedfly  ac¬ 
quainted  with  the  fubjedt.  Dr.  Gleig,  the  gentleman  alluded 
to,  in  a  letter  to  the  editor  of  the  Anti-jacobin  Review,  to 
whom  this  life  was  fir  ft  communicated,  expreffes  himfelf  in 
the  following  candid  manner: 

In  the  tenth  volume  of  the  Philofophical  Magazine  are 
Memoirs  of  the  Life  of  John  Robifon,  LL.D.  &c.,  Profeffor 
of  Natural  Philofophy  in  the  Univerfity  of  Edinburgh;  the 
author  of  which  has,  indeed,  done  juftice  to  the  profeffoLs 
general  charadfer  as  a  man  of  fcience  and  of  virtue,  whilft 
he  has  dated  inaccurately  almoft  every  incident  of  his  life. 
To  point  out  the  numerous  miftakes  into  which  he  has  fallen, 
and  corredt  them  .in  a  table  of  errata ,  would  ferve  no  pur- 
pofe,  becaufe  to  fuch  tables  attention  is  feldom  paid ;  and 
being  an  abfolute  ftranger  to  the  condudtor  of  that  publica¬ 
tion,  I  cannot  requeft  him  to  fill,  with  a  fecond  life  of  my 
friend,  pages  profeffedly  devoted  to  the  improvement  of  ufeful 
arts  and  phyfical  fcience.  Perhaps  it  may  gratify  curiofity 
to  inform  the  public,  that  the  engraved  portrait  of  Dr.  Robi- 
fon,  which  accompanied  the  Memoirs  in  queftion,  appears 
to  me  a  ftrong,  though  perhaps  not  flattering,  likenefs. 

I  am,  Sir,  your  mod  refpeclful  humble  fervant, 

Stirling,  GEORGE  GLEIG. 

Dec.  24,  it'oy. 


John 
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John  Robison,  LL.D.  is  a  younger  fon  of  the  late  John 
Kobifon,  efq.  of  Boghall,  in  .the  county  of  Stirling.! 

Mr  Robifon,  the  father,,  engaged,  at  an  early  period  of 
life,  in  commerce,  and  carried  on,  for  many  years,*  a  lucra¬ 
tive  trade  as  a  merchant  in  Glafgow ;  but  before  the  birth 
of  the  fubjed  of  this  memoir  he  had  retired  from  bufinefs, 
and  lived  on  his  eflatc.  He  is  remembered  both  in  Glafgow 
and  in  the  country  with  much  refped,  as  a  man  of  great 
piety,  honourable  in  his  commercial  dealings,  ,  kind  to  the 
poor,  and  a  good  landlord*  ,  *  •  r 

Dr.  R  >bifon  was  in  1739  born  at  Boghall,  where  he 
palled  the  early  years  of  -childhood  5  but  there  being  no  fchool 
of  any  note  in  the  parilb  of  Baldernock,  where  Boghall  is 
fituated,  he  received  the  whole  of  his  education  in  Glafgow. 
His  progrefs  through  fchool  mull  have  been  rapid;  for  be¬ 
fore  he  was  nineteen  years  of  age  he  had  completed  the 
ufual  courfe  of  fludy  in  the  uni  verb  ty. 

I  have  indeed  often  heard  him  regret  that  he  was  but  a 
carelefs  fcholar :  but  his  apprehenfion  is  fo  quick,  and  his 
memory  fo  retentive,  that  he  mull  have  acquired  a  compe¬ 
tent  knowledge  of  the  Greek  and  Latin  languages  with  very 
little  labour.  His  knowledge  of  thefe  languages  now  is  fuch 
as  few  men  poiTefs  whofe  lives  have  been  devoted  to  the  pur- 
fuits  of  fcience;  and  this,  in  all  probability,  it  would  not  have 
been  ;  had  not  a  folid  foundation  been  laid  at  fchool.  Senfi- 
ble,  however,  that  by  greater  exertion  he  might  have  done 
more  than  he  did,  he  regrets,  at  prefent,  what  moll  men, 
who  were  clever  boys,  have  caufe  to  regret,  that,  at  fchool, 
he  contented  himfelf  with  barely  furpaffing  his  duller  clafs- 
fellows. 

In  the  univerlity  he  had  the  happinefs  of  fludying  under 
the  profeflbrs  Moore,  Simfon,  Smith,  Dick,  and  Leech-man, 
whofe  eminence  as  teachers  of  the  Greek  language,  of  mathe¬ 
matics,  moral  philofophy,  natural  philofophy  and  .theology, 
will  be  long  remembered  in  Glafgow,  To  mathematics  he 
had  no  particular  predilection  till  he  perceived  the  ufe  of  that 
fcience  when  fludying  natural  philofophy  under  Dr.  Dick ; 
and  to  algebra  he  has  at  no  period  of  his  life  been  partial. 
Dr  Sjmfon’s  lectures  were  not,  indeed,  calculated  to  make 
any  of  his  pupils  partial  to  that  branch  of  fcience  ;  and  I  have 
heard  Dr.  Robifon  fay,  that  he  firft  attracted  the  regard  of 
that  admirer  of  antient  geometry  by  owning  his  dill  ike  of 
algebra,  and  bv  returning  a  neat  geometrical  folution  of  a 
problem  which  had  been  given  out  to  the  clafs  in  an  algebraic 
form.  With  this  mode  of  folution  the  profeiTbr  was  de¬ 
lighted,  though  the  pupil  candidly  acknowledged  that  it  had 
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been  adopted  onlv  becaufe  he  could  not  fplve  the  problem  lu 
the  manner  required  of  the  clafs^ 

Of  the  knowledge  which  Dr.  Robifon  now  poflefles  of 
mathematical  fcience  in  all  its  branches  1  need  fay  nothing, 
fince  I  have  been  the  mftrument  of  communicating  fome  va¬ 
luable  fpecimens  of  it  to  the  public ;  but  I  know  that,  even 
yet,  he  delights  much  more  in  geometry  than  in  any  of  the 
inodes  of  algebra,  afiigning,  as  the  reafon  of  his  preference, 
that  in  the  longed  demonftrati  ;n  the  geometrician  has  always 
clear  and  adequate  ideas,  which  the  mod  expert  algebraift 
can  very  feldom  have. 

Dr.  Dick,  who  had  been  conjoined  with  his  father  in  the 
profefforfhip  of  natural  philosophy,  dying  in  the  year  1757, 
Mr.  Robifon  offered  himfelf  to  the  old  gentleman  as  an  inte¬ 
rim  affillant ;  and,  though  then  not  nineteen  years  of  age,  he 
had  the  honour  to  be  recommended  as  (it  for  the  office  by  Dr, 
Adam  Smith,  afterwards  fo  well  known  by  his  celebrated  work 
on  the  Wealth  of  Nations.  Profellbr  Dick,  however,  thought 
him  too  young ;  but,  acknowledging  his  merit,  he  joined  with 
Dr.  Sitnfon  in  recommending  him  to  Dr.  Blair,  prebendary 
of  Weftminfter,  whom  they  onderflood  to  be  in  queft  of  a 
young  man  to  go  to  fea  with  Edward  duke  of  York,  and  read 
mathematics  with  his  royal  highnefs  and  a  young  officer  who 
was  to  attend  him  as  a  companion.  Though  this  employ¬ 
ment  had  been  declined  by  another  gentleman,  Mr.  Robifon 
embraced  with  eagernefs  fo  favourable  an  opportunity  of 
,efcapings  from  the  clerical  profeffion,  from  which,  though 
defigned  for  it  by  his  father,  whom  he  revered,  and  could 
not  difobey,  he  had  acquired  an  infuperable  averfion.  That 
averfion  arofe  not,  however,  from  any  determination  formed 
by  him  to  devote  his  life  to  the  advancement  of  mathema¬ 
tical  fcience,  and  ftill  lefs  from  any  diflike  which  he  had 
conceived  to  the  ftndy  of  theology;  but  from  circumftances 
which,  though  they  did  credit  to  his  head  and  heart,  were 
fuch  as  would  not  intereft  the  public.  No  man,  I  believe, 
has  jufter  notions  of  the  importance  of  theological  know¬ 
ledge,  0?  a  more  fincere  regard  for  the  faithful  minifters  of 
religion,  than  profellbr  Robifon ;  and  certainly  no  man  has 
a  more  rooted  abhorrence  of  hypocrifv  in  all  its  forms. 

Without  any  very  diftindt  notion  how  he  was  to  be  em¬ 
ployed,  or  what  were  to  be  the  emoluments  of  his  office, 
Mr.  Robifon  went  to  London  in  1758.  There  he  foon  dif- 
eovered  that  the  hopes  with  which  he  had  been  flattered,  of 
reading  mathematics  with  the  duke  of  York,  were  built  upon 
no  other  foundation  than  fome  vagqe  fcheme  of  Dr.  Blair's, 
in  cafe  his  royal  highnefs  fbould  go  to  fea  the  enfuing  fum- 
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mer;  and  it  is  not  to  be  doubted  but  that  he  felt  the. disap¬ 
pointment.  He  acknowledges,  indeed,  that  he  felt  it  feverely  ; 
but,  as  he  could  not  think  of  returning  to  Glafgow,  he  em¬ 
braced  the  opportunity  of  ftlii  going  to  fea  as  mathematical 
tutor  to  Mr.  Knowles,  elded  fon  of  admiral  Knowles,  and  the 
intended  companion  of  the  duke  of  York. 

With  that  gentleman  he  went,  in  1759,  on  board  the 
Neptune,  of  90  guns,  bound  to  Quebec;  and  Mr.  Knowles 
being  on  the  voyage  appointed  lieutenant  on  board  the  Royal 
William,  Mr.  Robifon  accompanied  him,  and,  at  his  own 
pequeft,  was  rated  midihipman.  I  have  often  heard  hinr 
fay  that  in  the  Royal  William  he  fpent  the  three  happicft 
years  of  his  life.  When  he  gave  me  the  article  Sea  man  (hip, 
which  is  publilhed  in  the  Encyclopedia  Britannica ,  he  faid 
it  was  the  fuperior  feamanlhip  of  captain  Hugh  Pigot  which 
fo  forcibly  turned  his  attention  to  that  nobie  art,  and  gave 
him  fuch  a  love  for  the  profeffion  that  it  is  ffill  a  favourite 
fubjefl  of  his  thoughts.  Indeed,  I  believe  that,  if  he  ever 
formed  a  determination  to  devote  his  life  to  the  improvement 
of  any  art  or  feience,  it  was  at  this  time  to  the  improvement 
of  the  art  of  feamanlhip.  When  captain  Pigot  took  the 
charge  of  the  {hip,  which  during  very  fborniy  weather  he 
generally  did,  the  addrefs  with  which  he  made  her  do  what¬ 
ever  he  pleafed,  after  Are  had  baffled  the  efforts  of  the  officers 
of  the  watch,  Ailed  the  mind  of  Mr.  Robifon  with  delight 
and  wonder.  It  excited  in  him  an  ambition  to  rival  fuch 
tkill,  whilfl:  he  comfeffes  that  he  defpaired  of  ever  furpafling  it. 

It  was  on  board  the  Royal  William,  in  the  river  St.  Law¬ 
rence,  that  Mr.  Robifon  flrfl:  noticed  a  connection  between 
the  aurora  borealk  and  the  direction  of  the  magnetic  needle. 
Pointing  out  the  circumflance  to  the  gentlemen  on  the 
quarter  deck,  he  got  the  remark  inferted  in  the  St.  James’s 
Evening  Chronicle,  and  afterwards  in  the  London  Chronicle, 
with  an  invitation  to  navigators  to  pay  attention  to  the  fub- 
je6t,  and  communicate  their  obfervations  to  the  Royal  Society. 

A  reinforcement  of  men  being  wanted  for  the  fhips  lying 
before  Quebec,  lieutenant  Knowles  and  a  hundred  Teamen, 
with  petty  officers,  were  received  from  the  Royal  William  on 
board  the  Stirling  Caffle,  where  fir  Charles  Saunders  had  his 
flag.  There  Mr.  Robifon  law  much  fervice  both  on  hoard 
and  alhore,  and  was  fometimes  employed  in  taking  furveys 
of  different  parts  of  the  river.  Returning  to  the  Royal  Wil¬ 
liam  when  Quebec  was  taken,  he  fpent  the  whole  of  next 
year  and  part  of  the  following  in  the  bay  of  Bifcay,  and  on 
the  coalls  of  Spain  and  Portugal. 

Lieutenant  Knowles  being  appointed  to  the  command  of 
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the  Peregrine  (loop  of  war,  Mr.  Robifon  accompanied  him ; 
but  thofe  friends  foon  after  parted,  never  to  meet  more.  In 
1762  the  fubjedt  of  this  memoir  was  fent,  by  the  admiralty 
board,  to  Jamaica,  to  make  trial  of  Harrifon’s  time-keeper ; 
and,  on  his  return,  he  learned,  with  grief,  that  the  Peregrine 
bad  foundered  at  fea,  and-  that  his  beloved  friend  and  pupil, 
with  the  whole  crew,  had  perifhed. 

His  profpects  were  now  not  flattering.  Admiral  Knowles 
had  retired  to  the  country  in  deep  affliction  for  his  fon  ;  lord 
Anfon,  on  whofe  promife  of  future  preferment  Mr.  Robifon 
had  g  me  to  Jamaica,  was  dead  ;  in  the  friendfhip  of  Dr.  Blair 
he  had  little  confidence;  peace  ieemed  to  be  at  no  great  diftance; 
and  his  hopesrof  advancement  in  the  navy  were  very  fmall. 

He  determ  ned  therefire  to  return  to  college,  being  allured 
by  admiral  (then  lir  Charles)  Knowles,  that  he  would  fend 
his  remaining  fon  as  foon  as  he  fliould  have  pafled  through 
the  forms  of  Eton  fchool,  to  complete  his  education  under 
his  infpettion,  Next  year  Mr.  Mac  Dowell  jun.  of  Caftle 
Semple  (now  of  Garthland,  and  M.  P.)  was  placed  under  his 
care ;  and  foon  afterwards  he  carried  from  London  to  Glafgow 
Mr.  Knowles,  now  fir  Charles  Knowles,  and  a  rear  admiral. 

It  was  when  he  returned  to  college  from  the  navy,  as  I 
have  heard  Dr.  Robifon  fay,  that  he  ferioufly  began  to  ftudy; 
but  his  helps  were  gone.  Dr.  Simfon  was  dead,  Dr.  Smith 
foon  left  Glafgow  to  travel  with  the  duke  of  Buccleugh,  and 
Dr.  Moore  was  greatly  changed.  He  attended,  however,  the 
lectures  of  Mr,  M  Tier,  the  late  celebrated  profeflor  of  civil 
law  in  the  univerfity  of  Glafgow,  and  thofe  of  the  flill  more 
celebrated  Dr.  Black,  on  chemiftry ;  and  finding  in  Dr. 
Reid,  who  fucceeded  Dr.  Smith,  and  in  Dr.  Alexander  Wil- 
fon,  prcfeflbr  of  aftronomy,  minds  congenial  with  his  own, 
he  foon  formed  with  thefe  two  men  a  very  clofe  intimacy. 
He  fpeaks  likewife  with  great  affection  of  Dr.  Wight,  pro- 
feflbr  of  hiflory,  and  of  Dr.  Stevenfon,  profeflor  of  medicine, 
and  in  terms  of  high  refpedt,  indeed,  of  all  the  members  of 
that  learned  bodv.  That  the  refpedt  between  them  and  him 
was  mutual  is  apparent  from  many  circumflances. 

When  Dr.  Black  was  called,  in  1767,  to  Edinburgh,  the 
fenate  of  the  univerfity  of  Glafgow,  on  his  recommendation, 
appointed  Mr.  Robifon  to  fucceed  him  as  ledturer  on  che¬ 
miftry.  He  read  lectures  on  that  fcience  for  three  years  with 
great  applaufe,  and  had  among  his  pupils  men  who  have 
fince  diftinguifhed  themfelves  among  the  molt  eminent  che- 
mifts  of  the  age. 

In  1770  fir  Charles  Knowles,  being  invited  to  St.  Peters- 
burgh  by  the  emprefs  Catharine  II.  to  aflift  her  in  reforming 
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her  marine,  requeked  Mr.  Robifnn  to  accompany  him  in 
the  capacity  of  his  .  official  fecretary,  with  a  falary  of  250 1. 
a- year.  Mr.  Robifon’s  attachment  to  the  navy,  and  to  his 
affedfionate  friend  and  patron,  being  as  krong  as  ever,  and 
a  lecturer  not  having  the  fame  rank  in  the  univerfity  of  Glas¬ 
gow  with  a  profefl'or,  the  requek  was  cheerfully  complied 
with. 

It  would  appear  that  his  conduct  at  St.  Peterfburgh,  and 
the  knowledge  which  he  had  occalion  to  exhibit  in  the  view 
of  the  admiralty  college,  had  powerfully  recommended  him 
to  that  board;  for  in  £77 2  he  was  appointed  infpedlor-ge- 
neral  of  the  corps  of  marine  cadets, — an  academy  conkking 
of  upwards  of  four  hundred  young  gentlemen  and  fcholars, 
under  .the  tuition  of  about  forty  teachers.  As  the  perfon 
who  fills  this  office  has  the  rank  of  lieutenant-colonel,  it  be- 
came  necekary,  by  the  cuftoms  of  Ruffia,  that  Mr.  Robifon 
{hould  prove  himfelf  a  gentleman,  or  what  is  there  called  a 
dvoranin ;  and  the  proof  required  was  entered  on  record. 

As  infpedtor- general  he  had  nothing  to  teach,  nor  did  he 
ever  teach  mathematics  in  any  fchool  during  his  refidence  in 
that  vak  empire.  His  duty  was  to  vifit  daily  every  clafs  of 
the  academy  ;  to  receive  weekly  reports  from  each  maker, 
hating  the  diligence  and  progrefs  of  every  perfon  in  his  clafs  ; 
and  twice  a-year  to  advance  the  young  gentlemen  into  the 
higher  claffes,  according  to  their  refpedtive  merits.  Of  thefe 
he  was  conkituted  the  foie  judge,  and  from  his  fentence  there 
lay  no  appeal. 

I11  juftice  to  a  ftranger  and  foreigner,  it  is  proper  to  add, 
that,  when  fpeaking  of  this  part  of  his  duty,  Dr.  Robifon  al¬ 
ways  mentions  in  terms  pf  high  refpebt  the  enlightened  and 
honourable  conduct  of  general  Kutuzoff,  who  was  military 
head  of  the  academy,  and  held  the  third  place  in  the  admi¬ 
ralty  college.  He  reprefents  the  behaviour  of  that  general  to 
himfelf  as  more  like  the  behaviour  of  a  parent  than  of  a  fu- 
perior ;  for  he  approved  of  all  his  decffions,  adopted  all  his 
meafures,  fupported  his  authority  again  ft  intrigue  and  oppo- 
fition,  and  introduced  him  to  the  grand  duke  as  an  admirer 
of  the  Ruffian  language,  of  which  his  imperial  highnefs  was 
tffe  declared  patron.  I  h is  was  a  very  powerful  recommenda¬ 
tion  ;  for,  however  ahfurdly  Paul  feems  to  have  conducted 
himfelf  on  the  throne,  he  had  take  enough,  when  grand 
duke,  to  feel  the  beauties  of  that  language,  and  to  befriend 
foreigners,  who,  like  the  fubjecf  of  this  memoir,  had  kudied 
it  with  fuccefs. 

Dr.  Robifon  had  not  the  honour  of  being  at  all  known  to 
the  emprefs;  nor  did  I  ever  hear  him  fpeak  of  being  con- 
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cerned  in  any  plan  for  fupplying  her  palace  with  water; 
though  I  recoiled:  a  conversation  between  him  and  me,  oc- 
cafioned  by  the  defcription  of  a  ball-cock  *  in  one  of  our 
newfpapers,  which  could  not  have  failed  to  lead  to  the  men¬ 
tion  of  fu-ch  a  plan  had  he  known  any  thing  of  it.  I  have, 
however,  heard  him  fay,  that  he  presented  to  the  admiralty 
college  a  plan  for  rendering  the  magnificent  docks  at  Cron- 
fladt  of  iome  ufe  by  means  of  a  fleam  -  engi ne ;  and  that  the 
plan  was  adopted,  and  executed  with  fuccefs  after  he  left 
Ruffia. — Tulit  alter  honores . 

He  quitted  that  empire  not  becaufe  the  emoluments  of  his 
appointments  were  comparatively  fmall,  for  they  were  much 
greater  than  thofe  of  his  appointment  in  Edinburgh,  but  be¬ 
caufe,  the  academy  being  at  Cron  had  t,  a  difmal  folitude,  he 
found  his  fituation  extremely  irkfome.  Had  it  been  at  Saint 
Peterfburgh,  the  fociety  of  Euler  and  dapinus,  to  whom  he 
was  known,  as  well  as  of  many  Ruffian  gentlemen  whom  he 
fpeaks  of  as  poffeffing  Bruifh  hearts,  might  have  reconciled 
him  to  that  capital  5  but  to  get  away  irom  Cronftadt  he  ac¬ 
cepted  witn  phafure  the  invitation  of  the  magiftrates  and 
town  council  of  Edinburgh  to  be  profeifor  of  natural  philo- 
fophy  in  their  urdverf  ty.  The  grand  duxe  parted  with  him 
reluctantly,  and  requeuing  him,  w'hen  he  left  the  academy, 
to  take  with  him  fome  young  men  of  talents  from  the  corps 
of  cadets:  he  promifed  him  a  penfion  of  400  rubles  (80 L) 
a-year.  That  penfion  was  regularly  paid  only  during  the 
three  years  that  the  gentlemen  whom  he  fele&ed  refided  in 
Edinburgh :  it  was  then  di  {continued,  as  1  think  he  told  me, 
becauie  he  did  not  continue  a  correfpondence  with  the  aca¬ 
demy,  and  communicate  all  the  Britifh  improvements  in 
marine  education. 

Much  has  been  faid  of  profetTor  Robifon’s  ledures  on  na¬ 
tural  pbilpfophy ;  much  that  is  true,  and  fomething  that  is 
unqudtionably  falfe.  Jt  is  unixed'aUy  admitted  that  he  gives 
a  comprehenfive  and  fcientific  view  of  his  lubjed,  aiKUhat 
he  fkilfully  applies  its  principles  to  the  ads  of  life ;  but  com¬ 
plaints  have  been  made  of  the  abftrnfenefs  of  his  demonftra- 
tions.  Are  the  complainers  certain  that  the  demonltrations 
are  abftruie  to  fuch  as  are  qualified  by  a  preparatory  knovv- 

The  bajl-cock  thus  deferibed  was,  in  fa&,  the  fame  with  that  of 
Dtfaguliers,  notced  in  the  article  Water  Works  in  pie  Encyclopedia. 
Dr.  Kobifon,  after  expretfing  feme  furprife  that  the  writer  in  the  news¬ 
paper  ihculd  have  laid  that  it  is  not  noticed  in  that  article,  gave  me  an 
account  of  his  having  been  frequently  employtd  to  difengage  air  from 
wa-cr  pipes  both  in  England  and  in  Scotland  ;  but.  faid  nothing  of  his 
be  in  ^  ip  employed  at  St.  PeteBburgh. 
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ledge  of  mathematics  to  enter  upon  the  dudy  of  natural  phi¬ 
losophy  3  It  becomes  not  me,  perhaps,  to  anfwer  this  quef- 
tion  ;  but  I  may  furely  fay  that,  in  converfation,  no  man 
communicates  knowledge  more  clearly  than  Dr.  Robifon, 
and  that  a  more  perfpieuous  account  of  what  philofophv  can 
attain,  and  how  it  {houid  be  cultivated,  will  not  readily  be 
found  than  what  he  has  given  in  the  Encyclopedia  Britannic  cl 
under  the  titles  Phiiofophy  and  Phylics.  To  underhand  the 
demonftrations  which  he  gives  in  the  clafs,  no  higher  know¬ 
ledge  is  requidte  than  that  of  the  mod  elementary  properties 
of  the  conic  feCtions ;  and,  for  my  part,  I  cannot  conceive 
how  he,  or  any  man,  could  demon  drate  that  the  moon,  for 
indauce,  is  retained  in  her  orbit  round  the  earth  by  a  gravi¬ 
tation,  fuch  as  Newton  difcovered,  to  him  who  knows  not 
the  nature  of  the  eilipfe  which  die  defcribes. 

Of  the  edimation  in  which  his  talents  and  his  virtues  have 
been  held,  not  only  by  his  colleagues  in  the  univerdty  of 
Edinburgh,  but  by  various  other  literary  focieties,  the  fol¬ 
lowing  unsolicited  honours  conferred  upon  him  by  thofe  fo¬ 
cieties,  ad'orci  ample  evidence. 

In  1783,  when  the  Royal  Society  of  Edinburgh  was  incor¬ 
porated  by  charter,  he  was  unanirnoudy  chofen  general  fe- 
cretary;  and  difcharged  the  duties  of  the  office  to  the  fatis- 
faction  of  the  preddent,  vice-preddents,  and  council,  till  a 
few  years  ago,  that  bad  health  obliged  him  to  refign  it.  In 
1798  he  was  complimented  with  the  diploma  of  LP.D.  by 
the  academy  of  New  .Terfey.  In  1799  he  was  created  LL.D. 
by  the  univerdty  of  Glafgow,  which  fent  to  him  a  diploma 
conceived  in  terms  the  mod  honourable,  as  well  to  the  fenate 
that  decreed  it,  as  to  him  in  whole  favour  the  decree  was 
palfed.  And  in  1800  he  was  unanirnoudy  elected  foreign 
member  of  the  Imperial  Academy  of  Sciences  of  St.  Peteri- 
burgh,  in  the  room  of  Dr.  Black.  To  the  icientific  public  it 
may  not  be  unacceptable  to  add,  that,  at  the  particular  requeft 
of  the  friends  of  that  eminent  chemid,  lie  is  now  preparing 
his  lectures  for  the  prefs. 

Though  this  detail  mud  not  be  eonddered  as  a  fpecimen 
of  biography,  but  merely  as  correct  annals  of  Dr.  Robifon’s 
life,  it  would  be  unpardonable  to  conclude  it  without  noticing 
his  connection  with  the  fraternity  of  Free-maions,  and  his 
attack  on  their  higher  myderies. 

As  1  was  privy  to  the  compodtion  of  his  Proofs  of  a  Con- 
fpiracy,  &c.  I  have  his  own  authority  to  fay  that  he  never 
was  in  a  mafon  lodge  in  Great  Britain.  Once,  indeed,  when 
a  lad  at  college,  he  was  carried  into  a  barn  by  two  or  three  of 
his  companions,  who,  being  themfelves  free-mafons,  diovved 

him. 
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him,  in  a  frolic,  fome  mummeries,  exacted  his  oath  of  fecreey, 
and  told  him  that  he  was  now  a  free-mafon  !  The  whole 
appeared  To  filly  that  he  believed  they  were  playing  a  trick 
upon  him.  This  was,  indeed,  the  cafe;  but  the  fcene  gave 
him  Inch  an  idea  of  mafonry  that  he  never  beftowed  a  thought 
upon  it  till  he  was  at  Liege  in  his  way  to  St.  Peterfburgh. 
Dining  one  day  with  fir  Charles  Knowles  at  the  table  of  the 
prince  bifhop,  he  was  furprifed  to  obferve  that  all  prefent, 
matters  and  fervants,  had  about  them  fome  badge  or  other  of 
free-mafonry ;  and  learning  that  the  chapter  conftituted  a 
lodge,  of  which  the  bifhop  was  the  tries -venerable,  he  was 
eafiiy  perfuaded  by  fueh  mafons  to  become  a  brother.  He 
was  accordingly  received  apprentice  a  few  days,  after,  and 
has  himfelf  pub'lifhed  an  account  of  his  progrefs  through  the 
other  degrees  till  he  attained  the  rank  of  Scotch  m after.  In 
all  the  converfations  which  I  have  had  with  Dr.  Robifon  on 
this  fubjeCt,  juftice  requires  me  to  fay  that  I  never  heard  him 
once  infinuate  that  there  is  any  thing  immoral  in  the  fimple 
fyftem  of  Britifh  mafonry;  and  he  certainly  has  not  accufed 
that  fyftem  of  immorality  in  his  book.  Yet  I  have  heard 
Britifh  mafons  apply  td  themfelves  all  that  he  hath.faid  of  the 
French  degrees,  and  even  of  the  order  of  the  Illuminati,  and 
reprefent  his  Proofs  of  a  Confpiracy  as  a  collection  of  calum¬ 
nies!  Surely  fuch  men  are  not  aware  that,  by  holding  this 
language,  they  accufe  themfelves  of  crimes  of  which  the  au¬ 
thor  of  the  Proofs  has  declared  them  innocent.  I  can,  how¬ 
ever,  allure  them  that  he  confiders  their  myfteries  as  ex¬ 
tremely  frivolous,  though  not  criminal ;  and  that,  on  account 
of  the  fuperftruClure  which  elfewhere  has  been  raifed  on 
them,  he  never  advifes  a  young  man  to  become  a  free-mafon. 

Dr.  Robifon  retains  an  affectionate  attachment  to  the 
place  of  his  nativity,  and  paffes  a  part  of  every  fummer  amid 
the  fcenes  of  his  youthful  pleafures.  What  he  poffeftes  is 
but  a  remnant  of  the  eftate  which  was  the  property  of  his 
father;  but  he  is  a  man  of  too  much  virtue  to  diminifli  it 
oth'erwife  than  as  it  was  diminifhed  before — in  making  pro- 
vifion  for  his  children;  and  too  much  addicted  to  fcience 
and  literature  to  fet  his  heart  anxioufly  on  increafing  it. 

Nam  Japiens  virtuti  honorem ,  premium,  baud  prwdam  petit. 

LXVI.  Extracts  from  foreign  Journals  ref  petting  the  H if 
tory  and  Antiquity  of  the  Cow -Pock,  and  the  Progrefs  of 
the  Vaccine  Inoculation. 

Xf  the  mod  glaring  inftance  were  required  of  the  very 
long  overfight  of  men  to  a  ftmple  fad,  of  obvious  applica¬ 
tion 
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tion  to  a  practice  of  infinite  moment  to  the  comfort  of  the 
whole  human  race,  one  might  name  with  truth  the  inocu¬ 
lation  of  the.  vaccine  difeafe,.  When  we  read,  in  the  work, 
noticed  in  our  laft  Number,  the  accounts  of  the  faft  of  the 
cow-pock  being  known  among  the  country  people,  not  only 
in  England,  but  in  Ireland  and  Germany  ;  and  even  fome 
inftances  of  intentional  inoculation,  we  felt  humiliation 
from  the  notion  of  the  human  in  tel  left  excited  on  this  oc~ 
Cafion.  Although  with  partiality  to  our  own  country¬ 
men,  we  mav  even  rejoice  to  find,  in  the  extracts  belore  us, 
inftances  of  equally  glaring  overiight  in  other  nations ;  yet 
thefe  further  inftances,  we  muft  allow,  afford  confirmation 
of  the 'humiliating  notion  juft  mentioned. 

I.  On  he  Antiquity  of  the  Cow-  Pock,  and  of  its  Inoculation 
Time  immemorial  in  Germany.  ( From  Annalen  der  Kuh - 
pocken-Impfung.J 

(No.  2.  p?.ge  tjc.)  Buckburg,  Feb.  z^,  t£c>2. 

55  The  following  highly  important  document,  and  hitherto 
the  oldeft  known  in  regard  to  the  hiftory  of  the  cow-pock, 
will,  no  doubt,  be  welcome  to  our  readers,  and  particularly 
to  the  friends  of  vaccination. 

“  A  weekly  journal,  entitled  Allgemeine  Unterbaltun gen9 
for  the  year  1769,  printed  at  Gottingen  bv  F.  A.  Rofen- 
bufeh,  with  plates,  contains  a  learned  diftertation,  by  a 
writer  who  calls  himfelf  4  An  old  houfekeeper,’  without 
mentioning  the  place  of  his  abode,  c  on  the  difeafe  among 
the  horned  cattle;  of  quotations  from  Livy;’  the  mod  re¬ 
markable  paifage  in  which  is  to  the  following  purport z 
6  On  this  fubjeft,  however,  I  will  not  venture  to  decide ; 
but  what  chiefly  excites  my  attention,  is  the  cireiimftance 
that  fuch  a  plague  was  very  common  among  men  and  thefe 
animals ,  which  is  not  the  cafe  at  prefent.  I  conceived  that 
there  might  be  many  difeafes  of  this  kind,  and  that  perhaps 
it  was  only  fome  inflammatory  fever,  accompanied  with 
eruption,  which  was  often  common  to  men  and  animals  ; 
and  Livy,  in  one  place,  calls  it  exprefsly  fedbzes.  But  it 
afterwards  occurred  to  me  that  it  might  be  the  well-  known 
cow-pock,  not  unknown  in  this  country,  (Gottingen,  no 
doubt,  where  the  journal  was  printed,)  and  which  is  ftill 
infeftious  to  the  girls  who  milk  cows,  and  to  other  perious 
who  have  the  care  of  thefe  animals.  It  is  true,  indeed,  that 
few  men  or  animals  die  of  this  difeafe  ;  hut  thole  attacked 
bv  it  may  he  exceedingly  fick,  and  perhaps  it  is  owing  to  the 
coldnefs  of  our  climate  that  the  poifon  is  not  more  violent. 
I  muft,  however,  remark,  that  in  this  country  (Gottingen) 

thofe 
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thofe  who  have  had  the  cow-pock  are  fully  convinced  that 
they  are  fecured  from  the  Infe&ion  of  the  common  fmall-pox , 
as  I  my f elf-  on  carefully  Inquiring  into  this  circumfance9 
have  often  heard* 

44  This  remarkable  document  was  difcovered  and  again 
made  known  by  Mr.  C.  G.  Steinbeck,  who,  as  I  learn  by  a 
letter  from  a  friend,  inferted  it  in  his  monthly  journal,  called 
The  German  Patriot,  for  January  ib02.  When  the  perfon 
who  tranfmitted  this  notice,  counfellor  Fauft,  found  it  among 
his  books,  he  exclaimed,  E vpwa  !  I  have  found  it !  Hano¬ 
ver  or  Germany,  therefore,  enjoys  the  honour  of  having 
firft  difcovered  and  publicly  defcribed  the  cow-pock,  and 
the  virtue  it  poiTelles,  as  far  as  is  yet  known,  of  being  a 
preventive  of  the  fmall  pox*.” 

(So.  1.  page  86  )  44  In  the  month  of  July,  1800,  the 

cow-pock  was  difcovered  among  the  cows  in  the  neighbour¬ 
hood  of  Plon,  and  a  phyfician  of  Eutin  made  experiments 
w  ith  the  matter,  an  account  of  which  may  be  feen  in  Hen¬ 
ning’s  Genius  der  Zeit ,  for  the  month  of  October,  1800. 
‘  Juft  when  I  was  about  to  fend  the  copy  of  thefe  annals  to 
the  prefs,’  favs  the  author,  4  1  read  in  the  Reichs  An%eiger , 
1801,  No.  182,  a  piece  of  very  important  intelligence,  by 
counsellor  Hellwag-  of  Eutin,  that  in  Holftein  and  Jutland 
there  are  feveral  men  who  have  had  the  cow-pock,  which  is 
indigenous  in  that  country,  both  by  infe&ion  and  by  being 
purpofely  inoculated,  13,  29,  36,  and  even  46  years  ago, 
and  who  have  been  hitherto  preferred  from  the  infection  of 
the  fmall-pox,  though  attempts  have  been  made  to  commu¬ 
nicate  the  latter  difeafe  to  them  bv  inoculation.’” 

(No.  2.  p.  1  to.)  44  A  malignant  fpecies  of  the  fmall- 
pox,  which,  about  the  time  when  the  firft  experiments 
weiemade  in  Germany,  prevailed  for  fifteen  months  in  the 
neighbourhood  of  Hanover,  and  fwept  off  a  great  many 
children,  contributed  not  a  little  to  favour  the  introduction 
and  propagation  of  the  vaccine  inoculation. 

44  Matter  was  immediately  procured  from  Dr.  Jenner  in 
Gloucefterfhire,  and  it  was  obierved  that  it  produced  more 
Heal  efteCt  on  the  place  of  inoculation,  while  that  obtained 
ft  >m  Dr.  Pearfon  of  London  often  produced  a  mild  erup¬ 
tion.  The  fame  thing  was  afterwards  obferved  in  regard  to 
the  cow- pock  matter  produced  in  Hanover.  At  firft  it  was 
fuppofed  that  this  tifference  in  effect  arofe  from  a  difference 
in  the  inoculating  matter.  Tut  Dr.  1  earfon,  who  was  con- 

'■  Is  it  1.0  very  fingular  that  no  phyfician  of  Gor: ingen,  or  of  Ger- 
rr  ny  in  genera!,  had  it  bee  n  onlv  in  confequence  of  this  EiFav  of  the 
year  1769,  thought  this  ciicumftance  worthy  of  xurther  examination  ; 
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fill  ted  on  this  occafion,  informed  Stromeyer  in  a  letter, 
that  he  confidered  the  difference  which  had  been  obferved 
as  merely  accidental,  and  not  as  depending  on  the  difference 
of  the  matter.  Even  experience  (bows,  that  in  regard  to 
the  principal  object,  the  property  of  preventing  the  imall- 
pox  infection,  the  vaccine  matter  of  doctors  Jenner  and 
Pearfon,  and  that  produced  in  Hanover,  are  entirely  the 
fame.”  * 

(No.  2.  p.  1 26.)  “That  the  cow-pock  does  not  infect, 
but  by  the  immediate  conta£t  of  wounded  places,  has  been 
confirmed  by  experience  in  Hanover  ;  as  has  aifo  been  the 
afferiion  of  Dr.  Pearfon,  that  thofe  who  have  once  had  the 
common  fmall-pox,  or  the  genuine  cow-pock,  cannot  be 
affeHed  a  fecond  time  by  either  of  thefe  difeafes,  even  though 
the  vaccination  be  feveral  times  repeated.  In  the  laft  cafe, 
however,  fuppurating  puftules,  furrounded  with  a  little  red- 
nefs,  arife  fometimes  from  the  puncture  ;  but  they  are  not 
only  unattended  with  the  charaCteriftic  form  or  the  real 
cow-pock  puftules,  but  the  general  re-action  on  the  fyftem 
conne&ed  with  it.’’ 

II.  Cow-pock  introduced  into  Portugal .  (From  the  Lifbon 

Gazette  of  31ft  July,  1802.) 

“  Doctor  Francis  Manuel  da  Paula,  approved  phyfician, 
&c.  having  applied  himfelf  fuccefsfully  to  the  vaccine  ino¬ 
culation,  maizes  known  to  the  public,  that  he  is  provided 
with  matter  of  the  beft  quality  for  inoculation  from  England, 
by  means  of  Dr.  Domeir  f,  who  firft  propagated  the  difor- 
der  before  he  left  this  country.  The  above  pbyfician  Da 
Paula  has  continued  the  inoculation  from  children  of  three 
months  old  and  upwards,  among  which  number  were  his 
own  children/’ 

III.  Difcovery  of  Vaccine- Pox  among  the  American  Cows . 

(From  the  American  Medical  Repofitory,  vol.  v.  p.  93. 
1801.) 

“  We  are  happy  to  find  that  our  fuggeftion  to  phyficians 
in  the  United  States,  to  inquire  for  the  vaccine  difeafe 
among  the  cows  of  this  country  (fee  our  vol.  iv.  p.  322  ), 
has  produced  the  defired  effedt.  The  coincidence  of  the  fol¬ 
lowing  articles  of  information,  derived  from  different  refpedt-* 

*  Neues  HannoVr.  Magazin  1800,  and  Bufeland’s  Journal  der  Pr  kt 
.Heilk,  v.  iq.  part  3. 

f  Dr.  Domeir  is  the  attending  and  travelling  phyfician  of  his  royal 
highnefs  the  duke  of  Suflex  ;  ?nd  after  great  difficulties  were  overcome, 
and  bellowing  much  pains,  he  introduced  the  cow-pock  inoculation  with 
matter  fund  died  from  the  Vaccine  Inflitution  of  London. 
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able  fources,  and, To  far  we  know,  without  communicatioti 
with  one  another,  feems.to  place  the  faftt  beyond  the  reach 
of  doubt.  We  ftate  them  as  they  feverally  came  to  out 
hands. 

“  i.  Dr.  William  Buet,  of  Sheffield,  in  the  ftate  of  Maf- 
fachufetts,  in  a  letter  to  Dr.  Miller,  dated  20th  May,  1801, 
defcribes  the  cafe  of  a  lad,  in  his  neighbourhood,  affedted 
with  an  eruption  on  his  face  and  hands,  greatly  refembling 
vaccine  puftules,  to  whom  he  was  Called  on  the  *othof  the 
preceding  month.  With  matter  taken  from  thefe  puftules  he 
inoculated  feveral  perfons,  and  obferved  the  difeafe  to  purfue 
a  fimi’ar  courfe,  and  to  exhibit  fimilar  phenomena,  to  a  cafe 
of  adfual  vaccine- pox  then  under  his  care.  And  after  the 
termination  of  this  new  difeafe,  he  tefted  it,  as  ufual,  by 
variolous  inoculation,  with  the  fame  happy  refult  as  in  other 
cafes  of  the  vaccine-pox.  Upon  inquiry,  he  found  the  lad 
had  fometimes  milked  cows,  that  thefe  cows  had  been  ob¬ 
ferved  to  have  fore  teats,  and  that  the  hands  and  face  of  the 
lad  had  been  prepared  for  the  reception  of  the  difeafe,  by 
having  been  previoufty  fcratched  in  play  by  his  companions. 

“  1.  Dr.  Elifba  North,  of  Gofhen,  in  the  ftate  of  Connec¬ 
ticut,  who  has  beftowed  much  attention  on  the  vaccine 
difeafe,  has  found  it  among  the  cows  of  that  neighbourhood, 
and  inoculated  it  with  fuceefs.  In  a  letter  of  the  25th  of 
May  Iaft  to  Dr.  Miller,  he  announces  the  difcovery,  a.nd 
that  the  inoculation  of  the  difeafe  had  been  tried  in  a  num¬ 
ber  of  inftances  with  complete  effect. 

3.  Dr.  Jofeph  Trowbridge,  of  Danbury,  in  the  ftate  of 
Connedticut,  in  a  letter  to  Dr.  Mitchill,  dated  6th"'of  July, 
i8ci,.  communicates  a  fimilar  difcovery  which  he  has  made 
among  the  cows  of  that  place.  At  that  time  he  had  iifocu- 
lated  three  perfons  of  his  own  family,  and  the  difeafe  pro¬ 
duced  by  the  inoculation  exhibited  all  the  appearances  of  the 
genuine  vaccine-pox. 

u  Since  our  laft  Number,  the  vaccine  difeafe,  apparently 
genuine,  has  been,  introduced  and  propagated  in  this  city 
(New-York).  The  p refen t  feafon  of  the  year,  which,  ac¬ 
cording  to  popular  prejudice,  is  deemed  unfavourable  to  in¬ 
oculation,  has  hitherto  prevented  the  difeafe  from  being  em¬ 
ployed  frequently  or  generally  :  and  the  ufual  ban  Kliment  of 
thefmail-pox  at  this  time  renders'  it  more  difficult  to  apply 
as  a  teft  of  the  genuinenefs  of  the  few  cafes  of  vaccine-pox 
which  have  yet  occurred.  We  hope  to  be  able  to  offer  a 
more  fatisfadtory  account  of  the  progrefs  of  the  difeafe  in 
our  next  Number 

The 
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The  above  account  affords  another  proof  of  the  little  de¬ 
pendence  to  be  placed  upon  phyficians  in  the  application  of 
ia<& s  to  practice ;  and  the  more  glaring  they  are,  it  feems, 
the  more  heedlefs,  or  even  ftupid,  they  have  been  in  foine 
inftances,  as  in  the  prefent  cafe.  It  now  appears  that  the 
co\V-pox  prevails  not  only  in  the  weftern  counties  of  Eng¬ 
land,  where  the  farmers  difcove'red  that  their  fervants  or 
themfelves  were  exempted  from  the  fmall-pox  by  having 
had  the  cow-pox  ;  but  the  fame  difeafe  and  the  fame  fa6t  of 
exemption  were  alfo  known  in  other  Englifh  counties;  in. 
Ireland,  in  Holftein,  in  Denmark,  in  many  parts  of  Ger¬ 
many,  and  even  near  Gottingen,  in  Switzerland,  and  in  the 
Milanefe.  Nay,  as  long  ago  as  1769,  the  German  jour¬ 
nal  ifts  announced  thefe  fadts,  and  the  advantages  over  the 
fmall-pox. 


LX  VIE  Some  curious  Ohfervations  ref  petting  the  Crocodile . 

By  C.  Frank,  Pbyjician  to, the  French  Army  oj  the  Eajl. 

W HEN  Egypt  and  the. Nile  become  the  fubjedt  of  eon- 
verfation  in  Europe,  the  danger  to  which  people  are  expofed 
of  being  devoured  by  the  crocodile  is  commonly  mentioned. 
It  is,  however,  not  generally  known  that  this  amphibious 
animal  is  never  feen  in  that  part  of  the  Nile  which  traverfes 
Lower  Egypt,  and  that  to  obtain  a  fight  of  this  monfter  it  is 
neceffary  to  go  up  the  river  a  conliderable  way  into  the 
Thebaide.  I  never  found  any  crocodiles  till  I  had  got  a  good 
way  beyond  Gyrge.  This  animal  quits  its  retreats  at  the 
bottom  of  the  water  during  the  warm  days,  and  when  the 
Nile  is  low,  and  places  itfelf  on  the  fand-banks,  which  are 
then  frequently  met  with.  It  w?as  in  the  months  of  April 
and  May  that  I  travelled  in  the  Said.  The  crocodile  feldom. 
appears  on  the  banks  of  the  river,  except  when  little  fre¬ 
quented,  or  when  accefs  to  them  is  difficult.  It  appears  that 
the  crocodile  is  aware  of  the  danger^  to  which  it  would  be  ex¬ 
pofed  without  that  precaution.  In  general,  it  never  goes  to 
a  greater  di fiance  from  the  water  than  about  fix  paces.  The 
leaft  noife  awakens  it.  I  never  was  able  to  get  within  mufket 
{hot  of  it.  Befides,  as  the  animal  is  covered  with  very  hard 
fcales,  it  is  almoft  impoffible  to  kill  it,  unlefs  it  be  wounded 
exactly  under  one  of  the  ffioulders.  I  found  at  Dendera  a 
kachef  who  took  a  lingular  delight  in  hunting  the  crocodile; 
he  had  killed,  in  fucceffion,  feven  of  them,  which  I  faw 
placed  on  the  terrace  of  his  houfe  in  fuch  a  manner,  that  at 
fome  difiance  they  refembled  fo  many  cannon.  If  the  natives 
5  {hoot 
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fhoot  any  of  them,  or  catch  them  in  fnares,  they  are  as  proud 
as  thofe  who,  in  Europe,  kill  a  wolf.  Of  all  the  crocodiles 
which  I  had  an  opportunity  of  feeing,  either  in  going  up  or 
down  the  Nile,  I  never  obferved  any  more  than  eight  or 
ten  feet  in  length.  Profper  Alpinus  fpeaks  of  a  crocodile 
thirty  ells  in  length :  but  it  is  proper  to  remark  that  this 
author  never  was  in  Upper  Egypt,  and  that  he  was  probably 
deceived  by  falfe  reports.  The  celebrated  Norden  fays  he 
faw  fome  fifty  feet  in  length.  I  am,  however,  of  opinion  that 
he  was  deceived  alfo ;  fori  never  found  any  perfon  in  the 
country  who  faw  any  lb  large. 

In  regard  to  the  danger  of  being  devoured  by  this  animal, 
it  is  much  lefs  than  is  commonly  believed.  The  crocodile, 
•in  general,  Teems  to  dread  man,  for  it  is  not  fond  of  inhabited 
places :  the  nearer,  then,  that  one  approaches  to  the  cata¬ 
racts,  the  more  frequently  they  are  met  with.  The  indiffe¬ 
rence  with  which  the  inhabitants  and  their  children  amufe 
themfelves  in  the  water  and  walk  on  the  banks,  proves  to  me 
that  they  are  in  no  dread  of  the  crocodile. 

If  a  favourable  opportunity,  however,  occurs,  this  cunning 
animal  will  feize  a  fheep,  a  goat,  or  an  afs,  and  fometimes  a 
child,  which  it  drags  with  it  to  the  middle  of  the  river,  and 
plunges  to  the  bottom.  In  one  place,  where  the  women  are 
accuftomed  to  fill  their  veffels  with  water,  I  faw  a  femi-cir- 
cular  palifade,  made  of  reeds,  deftined  to  prevent  the  croco¬ 
dile  from  doing  mifehief.  In  that  place,  one  of  them  feized 
and  tore  oft'  a  woman’s  breaft  at  the  time  floe  was  ftooping 
down  to  fill  her  pitcher  with  water. 

It  is  a  very  fingular  obfervatmn,  that  this  animal  when  it 
remains  out  of  the  water  is  aim  oft  always  furrounded  by  va¬ 
rious  large  birds,  among  which  I  could  always  diftinguifh 
the  pelican.  What  ftrange  relation  exifts  between  thefe  ani¬ 
mals  fo  different  ?  It  is  a  well-known  fa 6t,  that  the  white 
heron  has  a  fingular  fympathy  for  the  buffaloes,  oxen,  and 
cows.  Does  there  exift  a  fympathy  of  the  fame  kind  between 
thefe  birds,  but  particularly  the  pelican  and  the  crocodile  ? 


LXyill.  Proceedings  of  Learned  Societies. 

.  FRENCH  NATIONAL  INSTITUTE. 

-/xCCOUNT  of  the  labours  of  the  Ciafs  of  the  Mathema¬ 
tical  and  Phyfical  Sciences  during  the  third  quarter  of  the 
year  io. — Continued  from  p.  300. 

C,  Denieuport,  affociate,  has  fent  to  the  ciafs  a  memoir 
concerning  the  equilibrium  of  a  body  which  balances  freely 
t>  on 
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cm  a  flexible  wire  or  fluid.  He  determines,  in  a  fpecial 
manner,  the  conditions  of  this  equilibrium  from  this  princi¬ 
ple,  that  the  centre  of  gravity  of  the  fyflem  mu  ft  defcend 
as  low  as  poffibie  ;  and  details  various  fituations  of  equili¬ 
brium,  either  fixed  or  tranfitive,  which  the  propofed  bodies 
may  aflame. 


EXPERIMENTAL  philosophy  Determination  of  the  In 
tenjity  oj  the  A&ion  which  Magnetic  Bars  exercife  on  dif¬ 
ferent  Metals  pur  if ed  by  the  ordinary  Brocejfes . 

[n  purfuing  his  refearches  on  the  a&ion  which  magnetic 
bars  exercife  on  all  bodies,  C.  Coulomb  has  been  able  to 
meafure  the  intenfity  of  this  ablion  for  the  different  metals 
brought  to  that  ftate  of  purity  which  refults  from  the  coup 
mon  operations  of  refining. 

He  formed  fmall  cylinders  of  wax,  into  which  he  intro- 

•  •  •  *  ' 

duced  different  quantities  of  iron-filings  uniformly  difperfed 
over  the  whole  mafs,  and,  by  meafuring  the  aftion  which 
they  experienced  from  magnetic  bars,  has  deduced  the  law 
according  to  which  the  magnetic  force  decreafes  in  propor¬ 
tion  as  the  quantitity  of  the  iron  mixed  is  leffened.  With 
thefe  two  data  he  determined  the  very  fmall  quantity  of  iron 
that  remained  in  an  ingot  of  filver  fufed  with  an  equal  por¬ 
tion  of  iron  by  C.  Guyton,  and  which  in  the  operation  had 
appeared  to  feparate  itfelf  very  exa&ly  from  the  fecond  metaL 
This  filver,  diflblved  in  nitric  acid  and  precipitated  by 
prufliate  of  foda,  gave  no  indication  of  the  prefence  of  iron  ; 
it  however  experienced,  in  a  fenfible  manner,  the  influence 
of  the  magnetic  bar,  and  in  fuch  a  manner  as  to  (how  that 
it  ftill  contained  iron.  By  comparing  this  aHion  with  that 
of  the  fame  bar  on  the  cylinders  above  mentioned,  C.  Cou¬ 
lomb  has  found  that  there  remained  in  the  piece  of  filver  -4-o¬ 
of  iron.  He  found  by  the  fame  method,  that  if  the  action  of 
the  magnetic  bar  oil  a  plate  of  filver  purified  by  cupellation, 
or  extracted  from  the  muriate,  ought  to  be  afcribed  to  the 
prefence  of  iron,  the  quantity  cf  the  latter  metal  prefent  will 
amount  only  to  TT^5T  part.  This  quantity,  which  may  be 
confidered  as  infinitely  fmall,  would,  however,  be  in  fuch  a 
ftate  of  divifion  that  there  would  be  no  molecule  of  filver 
which  did  not  contain  a  portion  of  iron. 

On  the  nth  of  Pluviofe  C.  Guay  Luflac  prefented  to  the 
Inftitute  a  memoir  on  the  dilatation  of  various  elaftic  fluids 
by  the  agency  of  heat.  In  examining  the  experiments  of 
different  philofophers  on  this  fubjeCf,  he  ftates  that  the  great 
difcordancy  in  their  refults  is  chiefly  owing  to  the  prefence  of 
water  in  the  apparatus  employed,  which  being  diflblved  by 
Vql.  XIII,  .No,  52.  Cc  the 
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the  gas  employed,  or  converted  into  vapour  in  it,  in  different 
proportions  at  different  temperatures,  caufes  it  to  undergo 
irregular  expanlions.  By  the  methods  that  he  employed, 
the  veffels  and  inli rumen ts  made  ufe  of  were  rendered  com¬ 
pletely  dry;  and  underthefecircumftane.es  he  found  that  'J  e 
volumes  of  all  the  permanent  elaftic  fluids,  whether  lbluble 
or  infoluble  in  water,  underwent  an  uniform  and  eqi  I 
change  of  volume  with  every  change  of  their  tempt  ’  atur.  ; 
and  that  they  fuflered  an  expanfion  of  aC  of  tbt  i s  bmk  m 
pafling  from  the  temperature  of  32"  Fahrenheit  to  21/  . 
The  vapour  of  ether  obtained  by  h  at  followed  the  fame  ; ..  v 
of  equable  dilatation;  and  calculating  upon  it,  n  a* * -pea; 
that  with  every  increment  of  a  degree  of  Fahrenheit  there  is 
an  increment  of  volume  of  nearly  probably,  fo-  ad 

aeriform  fluids.  This  is  not  very  different  from  the  ent.  1a - 
tion  given  in  his  Trait  Element  ire  de  Chirme ,  by  Mr  La- 
voifier,  who,  from  the  experiments  of  Mr.  de  Luc,  coiifthers 
the  expanfion  of  atmofpherical  air  as  ¥T-|- ^ y  for  each  degree 
of  Fahrenheit  *. 


LXI'X.  Intelligence  and  Mifcellaneous  Articles, 

T  VACCINE  INOCULATION. 

HE  printed  report  of  the  houfe  of  commons  profefling 
merely  to  have  publifhed  extrabls  from  the  minutes  of  the 
evidences,  but  a  partial  account  only  having  been  given  to 
the  public  of  Dr.  Pearfon’s  evidence  from  thole  minutes,  we 
propofe  to  give  it  wholly.  It  is  not  our  intention  to  make 
any  remarks;  the  faireft  wav  for  the  parties  interefted,  and 
molt  proper  conduct  for  us,  being  confidered  to  be  the  giving 
the  account  from  the  minutes,  efpecially  as  Dr.  Pearfon’s 
“  Examination  of  the  Cl'aimsf ,”  &c.  juft  publifhed,  is  mod 
likely,  to  afford  the  requifite  explanations. 

In  our  next  Number  we  {hall  give  the  fecond  and  only 
other  evidence  of  Dr.  Pearfon  on  the  15th  of  April. 

Dr.  Pearfon’s  firft  Examination  (the  honourable  admiral 
Berkeley  in  the  chair),  agreeably  to  the  Summons  dated 
Lunas,  5»to  Die  Aprilis  1802.  (  From  a  Tranfcript  by  1!  e 

Committee  Clerk,  taken  from  the  Minutes  of  the  Houfe  of 
Commons.] 

Are  you  converfant  with  the  vaccine  inoculation  ? 

*  On  this  article  the  editors  of  the  JoUrhal  cles  Mines  remark  th  at, 
according  to  the  experiments  of  Mr.  S  an  flu  re,  air,  in  all  its  different  flat  s 
of  fatu  ration  with  moiftwe,  experiences  uniform  increments  of  tempe¬ 
ra  ure ;  and  that  of  feme  experiments  from  Amontons  it  is  pioved  that 
the  principle  is  the  fame  with  regard  ro  prelTure. — Editor. 

t  See  our  laft  Number,  page  283,  for  the  account  of  this  publics*^  \ 

8  '  A.  Yes : 
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A.  Yes:  I  have  been  acquainted  with  the  practice  fmce 
January  1799.  I  alfo  think  it  is  but  juftice  to  Dr.  Jenner  to 
Hate,  that  1  am  acquainted  with  the  praHice  of  inoculation 
of  perfons  for  the  fmall-pox,  who  on  good  evidence  were  faid 
to  have  gone  through  the  cow-pox  lince  June  1798  :  the  re- 
fult  of  which  was,  that  they  could  not  receive  the  fmall-pox 
infection. 

Was  it  from  the  communications  of  Dr.  Jenner,  or  any 
other  fource,  that  you  derived  your  knowledge  of  the  vaccine 
inoculation?  .  -  1 

A.  In  the.  firft  inftancefrom  Dr.  Jenner:  afterwards  I  got 
information  from  other  fources. —  [Letters  delivered  in.] 

Do  you  imagine  that  the  information  contained  in  thefe 
letters  arofe  from  Dr.  Jenner’s  publication  of  his  difcovery,  or 
from  a  previous  knowledge  of  vaccine  inoculation  ? 

A.  I  imagine  they  were  independent  of  each  other. 

Did  you  ever  hear  that  Dr.  Jenner  had  communicated  his 
difcovery  to  Mr.  John  Hunter  many  years  previous  to  this 
correfpondence  ?  And  is  it  not  known  that  in  his  ledfures 
fome  years  before  his  death  he  mentioned  it  publicly  ? 

A.  Not  the  'practice  of  inoculation ;  but  that  Dr.  Jenner 
had  acquainted  him  that  perfons  who  had  the  cow-pox  could 
not  take  the  final!  pox,  and  that  nobody  had  been  known  to 
die  of  the  cow-pox. 

Had  you  any  other  communications  with  the  Rev.  Her¬ 
man  Drewr,  befides  the  letters  delivered  in,  upon  the  fubjebt 
of  vaccine  inoculation  ? 

A.  None  that  I  think  relate  to  the  queftion. 

Does  Mr.  H.  Drew  lay  claim  to  the  difcovery  of  inocu¬ 
lating  with  the  vaccine  matter  from  one  human  being  to  an¬ 
other  ? 

A.  No;  that  is  exclufively*  Dr.  Jenner’s. 

Do  you  know  when  the  fa£ts  Hated  in  the  correfpord- 
eenc  which  you  delivered  to  the  committee  aHually  took 
placet  ? 

A.  Only  that  they  took  place,  in  all  probability,  earlier  than 
the  year  1798. 

On  what  do  you  ground  that  opinion  ? 

A.  Becaufe,  immediately  upon  the  publication  of  Dr.  Jen¬ 
ner’s  work  in  1798,  I  wrote  to  the  gentlemen  who  furnifhed 
that  information,  namely,  the  Rev.  Mr.  H. Drew,  Dr.Pultenev, 


•* 


Dr.  Pearfon,  in  his  book  lately  pub'ifned,  finds  that  this  is  not  firidtly 
corre<ft ;  for  vaccine  inoculation  from  the  human  fubjedt  had  been  previ- 
oufiy  inftituted. 

f  The  dates  were  fubfequently  obtained,  and  are  printed  in  Dr.  Pear- 
IJn’s  work  iufi;  publifhed. 

C  c  %  Mr, 
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Mr.  Dolling,  and  Mr.  Down,  of  Bridport.  They  immediately 
communicated  their  cafes  of  vaccine  inoculation ,  without  ap¬ 
pearing  to  he  acquainted  with  Dr.  Jenners  works. 

Have  you  reafon  to  think  that  Dr.  Jenner,  previous  to  the 
publication  of  his  fir  ft  work  on  vaccine  inoculation,  was  at 
all  acquainted  with  the  fa£ts  contained  in  the  correfpondence 
delivered  in?  v  , 

A.  I  have  faid,  I  apprehend  the  parties  all  performed  their 
inoculations  independent  of  each  other.— Withdrew. 

THE  LONGITUDE. 

The  following  letter  from  a  gentleman  in  Greenock  relates 
to  a  matter  of  fo  much  moment,  that  our  readers  will  regret 
the  death  of.  the  perfon  who  contrived  and  executed  the  in- 
ftrument  alluded  to.  It  is  fortunate  however  that  the  appa¬ 
ratus  is  ftill  in  exiftence,  as  further  experiments,  and  a  more 
minute  examination  of  its  ftru£ture,  may  perhaps  lead  to  a 
difcovery  of  its  principles. 

All  that  can  be  inferred  at  prcfent  is,  that  pofftbly  a  well 
poifed  magnetic  ball,  though  it  may  remain  ftationary  (ex¬ 
cepting  the  change  occafioned  by  the  magnetic  variation), 
while  kept  in  the  fame  place,  may  poffefs  a  property  which, 
on  carrying  it  eaftward  or  weftward  from  that  fpot,  may  oc- 
cafion  a  revolution  on  its  axis  proportioned  to  the  diftance. 
Should  any  thing  like  this  turn  out  to  be  the  faft,  we  may 
yet  fee  that  accompliftied  which  has  hitherto  baffled  every 
human  effort.  /■ 

But  be  that  as  it  may,  ingenious  men  will  endeavour  to 
profit  by  the  hint  which  the  following  letter  prefents  : 

“  Greenock,  Aug.  2. 

C(  An  affair  of  fo  much  confequence  to  mankind  as  the 
following  it  were  criminal  in  me  to  conceal;  I  therefore  re- 
queft  of  you  to  make  it  as  public  as  poffible  among  your  fea- 
faring  and  philofophical  friends. 

“  Our  mutual  friend,  before  his  departure  laft  fall  for 
Philadelphia,  conftru&ed  a  machine,  apparently  fimple,  but 
which  is  infinitely  more  valuable  to  navigation  than  the 
compafs.  It  was  brought  to  me,  together  with  his  log¬ 
book,  by  a  fellow  paffenger  homewards,,  who  unluckily  had 
paid  no  attention  to  the  ufe  of  the  apparatus ;  which  was 
the  more  unfortunate,  as  our  friend  died  within  three  leagues 
of  land. 

ce  It  is  a  magnetic  ball,  floating  in  a  bafon  of  quickfilver. 
The  ball  is  painted  all  over,  to  keep  the  quickfilver  from  pe¬ 
netrating  the  pores,  which  might  embarrafs  the  evolutions, 

5  .  -  v  which 
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which  coating  I  dare  not  deftroy  to  examine  the  materials 
of  the  ball ;  but  from  its  weight  it  mali  be  metallic,  yet  it 
floats  high  in  the  fluid.  Since  he  took  it  from  this  place,  I 
perceive  he  has  marked  it  with  lines  of  longitude  and  lati¬ 
tude,  like  a  geographical  fphere.  This,  I  prefume,  he  has 
done  on  his  voyage  outward,  the  journal  of  which  is  likely 
left  in  America.  But  this  which  T  poflefs  begins  with  the 
exa<Sf  point  of  latitude  and  longitude  of  Philadelphia,  and 
records  the  zenith  of  every  day  as  accurately  as  if  he  had 
been  all  along  on  terra  firma.  In  bed  he  told  the  captain 
jus  diftance  from  the  coalf  of  Ireland  to  a  minute,  by  look¬ 
ing  at  his  machine. 

The  properties,  of  magnetifm  are  not  yet  fufficiently 
known,  and  they  have  heretofore  been  applied  to  ufe  only 
in  the  form  of  the  needle.  But  it  appears  to  poflefs,  befides 
its  well  known  polarity,  a  propenfity  to  retain  its  native  re¬ 
lative  portion  on  the  earth;  that  is  to  fay,  it  turns  upon  an 
axis,  like  the  earth,  one  point  always  pointing  at  the  pole 
Aar.  Beyond  the  line,  this  point  upon  the  ball  is  below  the 
horizon ;  and  on  the  (hores  of  America  the  longitudinal 
line,  which  now  is  its  meridian,  was  far  down  the  fide  :  fo 
that,  if  he  had  failed  round  the  earth,  his  little  ball  would 
have  made  a  complete  revolution  upon  its  axis.” 

ARTS. 

We  mentioned  fome  time  ago  that  a  French  artift  had  dif- 
eovered  a  method  of  foldering  glafs  when  broken.  This  art 
we  now  underhand  has  been  carried  fo  far  towards  perfection, 
that  two  plates  of  the  fize  of  eighteen  inches  may  be  ioined 
together. 

Another  artift  of  the  fame  country  has  found  out  the 
means  of  rolling  plates  of  glafs  in  fuch  a  manner  as  to  ex¬ 
tend  them  fome  inches  each  time  they  are  pafled  through 
the  rollers,  as  would  be  the  cafe  with  metal.  The  procefs 
has  not  yet  been  made  public  ;  but  we  apprehend' that  a  part 
of  it  mult  confift  in  fubje&ing  the  plates,  after  the  firft  call¬ 
ing,  to  fuch  a  heat  as  may  make  them  fufficiently  plaftic  to 
go  through  the  operation  once,  and  fo  again  fora  fecond  and 
lubfequent  rollings,  till  the  required  extenflon  be  given  to 
them. 

The  alloys  of  gold  with  platina  have  hitherto  been  fup- 
pofed  to  depreciate  the  colour  and  malleability  of  the  precious 
metal  in  fuch  a  manner  as  to  prohibit  their  ufe.  It  appears, 
however,  from  fome  late  experiments’  made  by  an  ingenious 
jeweller,  Mr.  Francillon,  that  a  mixture,  con  filling  of  fix 
parts  of  gold  and  one  of  malleable  platina,  gives  a  metal  of 

C  c  3  a  beautiful 
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a  beautiful  colour,  great  malleability,  and  capable  of  receiving 
an  exceeding  fine  polilh,  more  unalterable  than  that  of  gold 
when  expofed  to  the  adtion  of  fulphurized  hydrogen  or  fimi- 
lar  agents. 

A  NEW  COMET. 

About  ten  at  night,  on  the  28th  of  Auguft,  C.  Mechain, 
member  of  the  National  Inftitute  and  of  the  Board  of  Lon¬ 
gitude,  difcovered  a  new  comet  in  the  conftellation  of  Ser- 
pentarius:  it  was  fume  degrees  below  two  nebulous  liars 
which  are  on  the  left  fide  of  that  figure,  and  near  the  equator. 
He  determined  its  polition,  and  found  that  it  was  riling  with 
great  rapidity  towards  the  north.  He  continued  to  obferve 
the  following  days.  The  light  of  this  body  did  not  appear  to 
him  10  increafe  in  a  fenfible  manner;  its  nucleus  did  not  be¬ 
come  more  brilliant;  and  the  nebulofity  which  furrounded  it 
did  not  extend. 

On  the  ill;  of  September  he  made  a  report  to  the  National 
Inftitute  of  his  firfi  and  laft  obfervations. 

Auguft  28.  Meantime,  9  hours  247  6/7;  right  afcen  lion, 
249°  187;  declination  fouth,  6 ^  iHgi77. 

Auguft  31.  Mean  time,  9  hours  35 7  1977;  right  afcenfion, 
2^0°  1 67;  declination  fouth,  o°  29IA  It  is  to  be  remarked, 
that,  according  to  the  prefent  polition  of  this  comet,  its  di- 
ftance  from  the  fun  is  neceffarily  greater  than  that  of  the  fun 
from  the  earth.  It  rifes  towards  the  north  pole,  following 
the  left  fide  of  Serpentarius  and  the  oppofite  fide  of  Hercules. 
Though  it  is  vilible  only  with  the  help  of  teiefcopes,  it  may 
fiill  be  obferved  a  long  time  if  its  light  be  not  weakened. 

We  learn  by  a  letter  from  Bremen,  that  on  the  2d  of  Sep¬ 
tember,  at  nine  in  the  evening,  Dr.  Olbers  difcovered  a  fmall 
comet,  which  cannot  he  feen  but  with  good  teiefcopes.  From 
its  obferved  polition  it  feems  to  be  the  fame  that  C.  Mechain 
faw  fix  days  before,  pr.  Gibers’  obfervations  are  ftated  as 
follows : 

September  3,  at  one  minute  pall  eleven,  its  right  afcenfion 
was  25 1°  28 7 ;  declination  north,  4  32ft 

On  the  4th,  Meantime,  9  hours  7  min.;  right  afcenfion, 
2^1°  28 7 ;  declination  north,  70  57 7. 

,  There  is,  however,  probably,  a  miftake  in  the  letter  re-r 
fpe&ing  the  Iaft-mentioned  right  afcenfion. 

chemistry. 

Mr.  Arthur  Aikin  has  fucceeded  in  producing  an  amal¬ 
gam  of  iron  and  mercury,  by  uniting  an  amalgam  of  zinc 
and  mercury  with  irpn  filings,  and  then  adding  muriate  of 

iron, 
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iron.  A  decompofition  takes  place,  and  there  is  produced  a 
muriate  of  zinc  and  the  amalgam  of  iron  and  mercury,  which 
by  kneading  and  the  aid  of  heat  aflfumes  the  metallic  luftre. 

The  fame  gentleman  along  with  Mr.  Allen  has  obtained  a 
regulus  of  tungften,  from  the  ammoniate  of  that  metal,  the 
fpecific  gravity  of  which  is  above  17*22.  It  is  of  an  iron 
colour  and  of  great  brilliancy,  but  not  malleable. 

MR  PEPYS’S  GAS-HOLDER. 

We  find  by  a  line  from  Mr.  Pepys,  that  a  note  has  been 
omitted  in  printing  his  article  in  No.  50.  It  related  to  the 
regiller  tube,  and  mentioned,  that  e(  it  was  added  to  the  gas¬ 
holder  on  the  fuggeftion  of  Dr.  Mamet.” 

NATURAL  HISTORY. 

One  of  the  French  journals  contains  the  following  article:— 
^Snakes  have  increafed  this  year  fo  much  in  number  in  the 
large  commons,  that  the  proprietors  of  fheep  have  fuftained 
great  lofs  by  them.  Thefe  reptiles,  particularly  in  the  fpring, 
fuck  the  milk  of  the  fheep;  and  when  the  wound  which  they 
inflidt  is  deep,  the  two  teats  dry  up  ;  fo  that  the  fheep,  which 
continue  to  be  fruitful,  can  no  longer  fuckle  their  young. 
But,  when  the  wound  is  flight,  the  wounded  teat  only  dries 
up.  In  feveral  of  the  communes  of  the  department  of  Landes, 
there  are  flocks,  the  fheep  of  which  have  been  fucked  by 
thefe  fnakes  in  the  proportion  of  four  to  one.” 

NATURAL  PHILOSOPHY. 

Vaffalli-Eandi,  profeffor  of  natural  philofophy  in  the 
Athenaeum  at  Turin,  has  invented  and  caufed  to  be  eon- 
ftru&ed  a  pneumatic  apparatus,  with  which  all  experiments 
in  regard  to  the  rarefa6tion  and  condenfation  of  air,  and  all 
kinds  of  aerial  mixtures  in  given  proportions,  can  be  per¬ 
formed  in  an  eafy  and  Ample  manner  by  means  of  piflons 
and  cocks.  This  machine  has  been  depofited  in  the  phylical 
cabinet  of  Turin. 
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